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COAL AND COAL PRODUCTS 


19150 (IS-ICP—30) Iowa Coal Research Project. Interim report. 
(Iowa State Univ. of Science and Technology, Ames (USA). Energy 
and Mineral Resources Research Inst.). 15 Jul 1976. Contract W- 
7405-Eng-82. 30p. Dep. NTIS $4.00. 

Recent accomplishments of the Iowa Coal Research Project 
are described planning for the final —_ of the three-year appropri- 
ation period is included. Mining of the ISU Demonstration Mine 
No.1, started in July 1975, will be completed by June 1977; restora- 
tion and environmental studies will continue at that site for another 
three years. The coal ay og facilities (beneficiation plant), 
dedicated and started up in May 1976, will have completed produc- 
tion-quantity test runs on various Iowa coals by June 1977. A 
process cost analysis will be released this fall. Laboratory-scale 
equipment for processing studies of coal and coal fines will be 
installed and preliminary evaluation research will be conducted. An 
economic assessment of the Iowa coal industry has been completed 
and published; additional studies, refinements and updating of this 
assessment will provide a supplemental report available by July 
1977. Transportation research (started this spring) will be incorpo- 
rated into this supplemental assessment. Additional reports which 
will be published by June 1977 include: A study of ownership rights 
to mine coal and a rather complete identification of all coal mines 
operated in Iowa in the last century; a mining law handbook 
describing problems and giving information on regulations, taxes, 
legal considerations, and safety and health rules; and economic 
studies of mining and land restoration costs, coal processing costs 
and transportation costs in which comparisons will be made between 
different equipment, methods and systems. 


19151 (PB—250687) Kentucky energy resource utilization pro- 
gram. Quarterly progress report, 1 Apr—30 Jun 1975. (Kentucky 
Univ., Lexington (USA). Inst. for Mining and Minerals Research). 
Sep 1975. 39p. (IMMR—S-PR1-75). NTIS $4.00. 

This report describes progress on the Kentucky Energy Re- 
source Utilization Program during the three-month period ending 
June 30, 1975. The projects are grouped into the areas of Mining, 
including manpower development and technological projects, Pro- 
cess Development which includes studies on gasification and lique- 
faction and the improvement of ancillary processes associated with 
these operations, and Geology and Reserves which includes projects 
aimed at accelerating the evaluation of the Kentucky coal reserves 
and projects in reclamation and environmental effects. (GRA) 


19152 1977 ERDA authorization: fossil fuels. Hearings before 
the Subcommitee on Energy Research, Development and Demonstra- 
tion (fossil fuels) of the Commitee on Science and Technology, U. S. 
House of Representatives, Ninety-Fourth Congress, Second Session. 
Washington, DC; Committee on Science and Technology (1976). 
850p. GPO. 

Congressional hearings on US ERDA's 1977 Fossil Fuels 
budget and research programs are reproduced. Testimony involved 
presentation of the program, discussion of adequacy, development of 
the budget, etc. (LTN) 


PROCESSING 
REFER ALSO TO CITATION(S) 19247, 19248, 20306 


19153 (ORNL/TM-—5674) Coal technology program progress 
report for September 1976. (Oak Ridge National Lab., Tenn. (USA)). 
Nov 1976. Contract W-7405-ENG-26. 45p. Dep. NTIS $4.00. 

In the separations technology work, bench-scale filtrations 
using coal and char precoats were compared to standard filtrations 


using diatomaceous earth precoats. In both cases the filtration rates 
and filtrate clarities were comparable to standard values; thus, con- 
siderable economic savings are possible due to the lower cost and 
substitution of a material readily available, and subsequent recovery 
of the energy value of the coal or char precoat by gasification. The 
demonstrated use of the char removes doubt about temperature 
limitations of carbonaceous precoats. In the Materials Engineering 
work, suggested revisions were made in the document assessing 
piping and pressure vessels for coal conversion systems, and design 
studies of prestressed concrete pressure vessels for coal gasifiers 
continued. In the project for development of an alkali metal vapor 
— cycle, tests of the gas-fired boiler continued. The design and 
fabrication of components required for tests with potassium is ap- 
proximately on schedule. A Critical Components Test Facility was 
suggested by ORNL to provide all of the facilities required to 
— the operation of modules for testing components such as 
valves and valve operators, coal feeders, slurry pumps, other rotat- 
- machinery, and coal beneficiation equipment. The fractionation 
of fossil-derived oils for skin painting tests and chemical character- 
ization studies of fossil-derived materials continued. (LTN) 


CARBONIZATION 
REFER ALSO TO CITATION(S) 19205 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 19184, 19211, 19223 


19154 (FE—2028-4) Kinetics and mechanism of desulfurization 
and denitrogenation of coal-derived liquids. Annual report, June 20, 
1975—June 19, 1976. Katzer, J.R.; Gates, B.C.; Olson, J.H.; Kwart, 
H.; Stiles, A.B. (Delaware Univ., Newark (USA)). 15 Jul 1976. 
Contract E(49-18)-2028. 12p. Dep. NTIS $3.50. 

This annual report is organized to follow the task statements 
of the contract. The summaries are very brief, containing only the 
most significant results and conclusions. Further information, includ- 
ing the primary data, can be obtained from the quarterly reports. 
Subjects summarized in this report are microreactor development; 
catalytic hydrodesulfurization; catalytic hydrodenitrogenation; char- 
acterization of aged hydroprocessing catalysts; and microreactor 
engineering. Tables showing the time plan and milestone chart and 
cumulative expenditures are included. ( EJH) 


19155 (FE—2033-14) Hot low Btu producer gas desulfurization 
in fixed bed of iron oxide-fly ash. Final report, preparation and 
of H2S absorbents. Jenkins, R.J. (Air Products and Chemi- 
cals, Inc., Marcus Hook, Pa. (USA)). 21 Jul 1976. Contract E(49-18)- 
2033. 57p. Dep. NTIS $4.50. 
This is a report on Task I, Absorbent Development, entitled 
“Hot Stage Desulfurization of Gasified Coal.” Thirty-nine absorbent 
reparations were made, and from these 182 samples were prepared. 
uch properties as bulk density, crushing strength, porosity, surface 
area, an re-size distribution on many of these samples were 
measured. Composition in terms of iron oxide sources and composi- 
tions were varied and binders and other components were also 
varied. Absorbent was produced in two different diameters in order 
to test that effect on activity. It was found possible to prepare 
absorbents over a wide range of iron oxide contents and to maintain 
some porosity (as defined by water absorption) at the highest added 
iron oxide levels and to produce reasonably hard (crush resistant) 
absorbents at the lowest levels. Silica and bentonite were inter- 
changeable in use and in fact could be omitted (in one preparation 
only) with the production of hard extrudate with acceptable poros- 


ity. 
19156 (IS-ICP—31) Desulfurization of coal in a fluidized bed 
reactor at elevated temperatures. Haldipur, G.B. (lowa State Univ. of 
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Science and Technology, Ames (USA). Energy and Mineral Re- 
sources Research Inst.). Oct 1976. Contract W-7405-Eng-82. 160p. 
Dep. NTIS $6.75. 

In a batch, fluidized-bed reactor under essentially isothermal 
conditions the effectiveness of hydrogen and oxygen in the removal 
of sulfur from coal was evaluated at temperatures in the range of 
220°-410°C, and compared with the desulfurization achieved due to 
thermal pyrolysis of coal. A statistical parametric study was done to 
determine the effects of temperature, type of treatment gas and the 
ash content on weight loss, volatile matter loss and sulfur removal 
from coal. The reactions of organic and pyritic sulfur were shown to 
be very temperature sensitive. The removal of organic sulfur is 
effected only by the thermal decomposition reactions during pyroly- 
sis. Pyritic sulfur reacts appreciably with oxygen or hydrogen at 
400°C. After removal of the sulfurous gases and carbon dioxide, the 
heating value of the fuel gas evolved from coal was estimated to be 
400 to 900 Btu/scf. The specific sulfur content (lb. S./MM Btu) of 
the char residue was not appreciably different from that of the feed 
coal. However, if the evolved gas is desulfurized and used with the 
char, the specific sulfur content of the overall product could be 
significantly reduced. 


19157 (NTIS/PS—76/0399) Desulfurization of coal and petro- 
leum (a bibliography with abstracts). Report for 1964—May 1976. 
Werner, K.G.; Cavagnaro, D.M. (National Technical Information 
Service, Springfield, Va. (USA)). May 1976. 200p. NTIS $25.00. 

Supersedes NTIS/PS—75/381, and COM—74-10935. 

The bibliography is divided into two sections covering all 
aspects of coal and petroleum fuel desulfurization. Coal gasification, 
liquefaction, and solvent refining processes which specifically ac- 
complish desulfurization are included. Flue gas desulfurization and 
other post-combustion sulfur control processes are not covered. Coal 
gasification and liquefaction studies are only included if sulfur re- 
moval is stressed. (This updated bibliography contains 195 abstracts, 
68 of which are new entries to the previous edition.) (GRA) 


19158 Desulfurization of coke. Long, R.H.; Sze, M.C. (to 
Lummus Co.). US Patent 3,933,596. 20 Jan 1976. Filed date 1 Apr 
1974. 8p. 

Coke is desulfurized by calcining coke at a temperature of 
1600°—2200°F in admixture with sodium carbonate, followed by 
direct contact with phosgene or a mixture of carbon monoxide and 
chlorine at a temperature of 1200°—1800°F to produce coke having 
sulfur contents of less than 0.5 percent. 


19159 Process for improving coal. Kindig, J.K.; Turner, R.L. (to 
Hazen Research, Inc.). US Patent 3,938,966. 17 Feb 1976. Filed date 
25 Mar 1974. 8p. 

A process for improving coal is disclosed wherein the raw 
coal is reacted with substantially undecomposed iron carbonyl 
which alters the apparent magnetic susceptibility of certain impurity 
components contained in the raw coal thereby permitting their 
removal by low intensity magnetic separators. The process is espe- 
cially effective for removing pyrite from coal, while at the same time 
reducing ash and increasing the calorific value. 


19160 Process for electrostatic separation of pyrite from crude 
coal. Singewald, A.; Fricke, G. (to Kali und Salz Aktiengesellschaft). 
US Patent 3,941,685. 2 Mar 1976. Filed date 15 Aug 1974. 6p. 

An improved process is disclosed for electrostatic separation 
of pyrite from powdered crude coal comprising vigorously mixing 
the powdered crude coal with a selected fatty acid glyceride as a 
conditioning substance and conducting the electrostatic separation at 
a relative humidity of 2.5—20 percent and a temperature between 
room temperature and 100°C. In a multiple stage process yields of 
purified coal substantially greater than those of prior art processes 
can be obtained. 


HYDROGENATION 


19161 (BNL—21919) Safety analysis report on the Brookhaven 
coal flash hydropyrolysis experiment. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Oct 1976. Contract EF-76-C-02-0016. 58p. 
Dep. NTIS $4.50. 

The experimental apparatus for developing the process chem- 
istry for the Flash Hydropyrolysis Process in converting coal to 
liquid and gaseous hydrocarbon fuel and feedstock products is 
described. The construction and operation of the equipment is re- 
viewed. A detailed safety analysis is made in preparation for initiat- 
ing the experimental program. 


19162 (FE—2034-4) Catalytic hydrogenation of coal-derived liq- 
uids. Interim report, June 1976—August 1976. Berg, L.; McCandless, 
F.P. (Montana State Univ., Bozeman (USA)). Sep 1976. Contract 
E(49-18)-2034. 121p. Dep. NTIS $5.50. 

Twenty-one different hydrotreating catalysts were evaluated 
with COED tar. The one that appeared to be the most effective of 
those tested was a 6 percent NiO, 19 pee W on silica alumina. 
Nickel on an alkaline support and nickel molybdenum on alumina 
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also have merit. Eighteen different hydrotreating catalysts were 
tested with SYNTHOIL. The apparent best of these in making a 
lighter distillate fuel ap to be 10 agp WOs on activated 
alumina and 3 percent , 9 percent MoOs on alumina. Twenty 
different hydrotreating catalysts and/or reaction conditions were 
evaluated with solvent refined coal (SRC). Nickel tungstate catalysts 
were the most effective of those tested for cracking, desulfurization 
and denitrogenation. A slurry of 1 : 2 SRC to light oil appears to be 
the most attractive mixture to process. 


GASIFICATION 
REFER ALSO TO CITATION(S) 19604, 19619 


19163 (ANL—76-4) Study of the state-of-the-art of instrumenta- 
tion for process control and safety in large-scale coal gasification, 
liquefaction, and fluidized-bed combustion systems. O'Fallon, N.M.; 
Beyerlein, R.A.; Managan, W.W.; Karplus, H.B.; Mulcahey, T.P. 
(Argonne National Lab., Ill. (USA)). Jan 1976. Contract W-31-109- 
Eng-38. vp. Dep. NTIS $9.00. 

A study has been carried out to determine the state-of-the-art 
of instrumentation which is available for process control and safety 
in planned demonstration and commercial scale coal gasification, 
liquefaction, and fluidized-bed combustion systems. The study identi- 
fied available instrumentation which will perform satisfactorily in 
these systems and pinpointed deficiencies for which instruments 
must be developed. The identified deficiencies fall into the same few 
categories for ob pe meres considered. These categories are present- 
ed with associated physical parameters found in the various process- 
es studied. Development of instruments to meet these deficiencies is 
recommended along with development of control valves and optimal 
control schemes in order to assure the possibility of automatic 
control of the large scale coal conversion and combustion systems. 


19164 (ANL—76-93) Gasification of chars produced under simu- 
lated in situ processing conditions. Quarterly report, April—June 
1976. Fischer, J.; Young, J.E.; Lo, R.N.; Bowyer, D.C.; Johnson, 
J.E.; Jonke, A.A. (Argonne National Lab., Ill. (USA)). 1976. Con- 
tract W-31-109-ENG-38. 17p. Dep. NTIS $3.50. 

This effort, which is part of the ANL energy program for 
ERDA, is directed toward support studies for the national endeavor 
on in situ coal gasification. This task involves investigation of 
reaction-controlling variables and product distributions for the gasi- 
fication of chars utilizing steam. Chars prepared under simulated in 
situ pyrolysis conditions have been partially characterized, and have 
been found to have reactivity with steam considerably greater than 
that of chars prepared in external reactors. This study is being 
carried out utilizing chars prepared from Wyodak and Hanna west- 
ern subbituminous coals. It has also been confirmed that the reaction 
of char with steam is first order in carbon until at least 60 percent of 
the carbon is consumed. 


19165 (ANL—76-111) Materials Science Division coal technol- 
ogy seventh quarterly April—June 1976. (Argonne National 
Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. 53p. Dep. 
NTIS $4.50. 

Preliminary analysis of test results of 15 ceramic refractories 
for at gasifiers indicates that the magnesia-chrome, chrome- 
bonded alumina, and fusion-cast spinel bricks have substantially 
better abrasion-corrosion resistance than the other compositions. 
Thermal-shock testing has indicated that resistance to spalling of 
ceramic coatings can be improved with the use of graded alumina- 
chromia and magnesia-alumina multilayer coatings. The first corro- 
sion-erosion test run for a total of 100-h exposure has been complet- 
ed by Solar, Inc. Of the ceramic coatings, only magnesium zirconate 
survived the exposure. The refractory specimens exposed simulta- 
neously with the coated metal specimens exhibited moderate or no 
attack. The in-situ erosion measuring system for the main coal feed 
line for the Synthane coal-gasification pilot plant has been installed 
and initial tests have been completed. A thermodynamic approach 
has been developed to characterize the gas environment in different 
pilot-plant coal-gasification processes. The analysis is used to exam- 
ine the namic stability of iron- and nickel-base alloys in 
these process environments. The results show that the sulfur and 
oxygen potentials in all the processes are in a region where chromi- 
um oxide will be a eny stable. In the absence of a 
continuous oxide layer, sulfidation of the alloys is expected, which 
can lead to severe corrosion rates, particularly when liquid nickel 
sulfides are formed. It is concluded that a protective Cr2Os layer is 
essential for an effective application of these alloys in coal-conver- 
sion processes. Failures of HYGAS pilot-plant components resulted 
from, or were vated by, operation under off-design conditions, 
which resulted in much more corrosive environments than would 
have occurred under design conditions. 


19166 (ERDA—76-86) Coal conversion and utilization. 1975 
technical report. (Energy Research and Development Administra- 
tion, Washington, D.C. (USA). Office of Fossil Energy). 1976. 22 1p. 
Dep. NTIS $9.00. 
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US ERDA's 1975 programs and progress in coal gasification, 
coal liquefaction, fluidized-bed combustion and combined power 
cycles are reviewed. Some related applications or problem areas are 
also discussed: hydrogen production by the steam-iron process, 
desulfurization, mathematical modeling, filtration of coal liquids, 
high temperature dust control and various other combustion pro- 
jects. (LTN) 


19167 (ERDA—76-96-1) Coal demonstration plants. Quarterly 
report, January—March 1976. (Energy Research and Development 
Administration, Washington, D.C. (USA). Office of Fossil Energy). 
1976. 33p. Dep. NTIS $4.00. 

Work on the Clean Boiler Fuel Demonstration Plant focused 
on detailed process design for basic engineering packages. Perfor- 
mance specifications, equipment lists, process flow dia; s, and 
design point heat and mass balances were completed for five sections 
of the plant, and work on other sections is continuing. In the 
development of feeders for coal gasification operations preliminary 
layouts were completed for the coal plug and positive displacement 
laboratory-scale feeders. Assembly of the coal plug, centrifugal, and 
positive displacement feeders was completed, and components of 
these feeders are being tested. In the Development of a Continuous 
Dry Coal Screw Feeder, a rotary-valve piston feeder for feeding 
coal to high-pressure gasifiers was conceived, and its operating cost 
established. Operating cost analyses comparing existing and concep- 
tual coal feed systems were refined. A comparative evaluation of 
coal feed systems, based on established technical and economic 
criteria, indicated that the piston feeder and screw feeder concepts 
seem to offer advantages over —* methods of feeding coal. The 
final report on Phase I of the Coal Feeder Development Program 
was — The feed systems selected for further study in Phase 
II are: fluid-dynamic lock, kinetic extruder, ball conveyor, and 
ejector. Eight tasks were established for the Phase II effort, and 
schedules were revised to accelerate hardware design and procure- 
ment. Engineering and Technical Support focused on the clean 
boiler fuel demonstration plant program. Technical Assistance Ser- 
vices involved continued work on the — designs of the 
Solvent-Refined Coal oil/gas, Fischer-Tropsch, and Coal-Oil-Gas 
(COG) plants. 


19168 (FE—1513-46) Agglomerating burner gasification process: 
design, installation, and operation of a 25-ton-a-day process develop- 
ment unit. Quarterly report, April—June 1976. Adams, R.R.; Corder, 
W.C. (Battelle Columbus Labs., Ohio (USA)). Sep 1976. Contract 
E(49-18)-1513. 17p. Dep. NTIS $3.50. 

Work on the installation of the Process Developmert Unit 
(PDU) as well as on the commissioning of the individual systems and 
the preparations for the initial experimental program is reviewed. 
The PDU is mechanically complete and the services of the primary 
subcontractor have been terminated. Defective joints in the refrac- 
tory-lined piping are being corrected by a local subcontractor. All 
available systems have been commissioned. The utilities and auxil- 
iary equipment have been run for extended periods for the dual 
purposes of operator training and to permit identification and correc- 
tion of any inherent system weaknesses. 


19169 (FE—1521-40) Development work for an advanced coal 

system for electric power generation from coal directed 

toward a commercial generating plant. Phase II. Quarterly 

technical progress report, July—September 1976. Smith, D.E. (Foster 

Wheeler Energy Corp., Livingston, N.J. (USA)). Nov 1976. Con- 

ay E(49-18)-1521. 33p. (FWC/FWEC/GQ—07). Dep. NTIS 
50 


Studies of the cold flow model behavior continued, in par- 
ticular the simulation of slag flow within the lower stage of the 
gasifier and the ability to influence this flow by varying the geome- 
try of the stage. Glycerol was used as the simulating liquid and 
several interesting flow characteristics were noted. Some of these 
may be detrimental to operation. The development of a mathemat- 
ical model of combined gas and steam turbine operation continued, 
especially with respect to transients and control problems during off- 
design operation. (LTN) 


19170 (FE—1527-17) Gas generator research and development, 
TRI-GAS Process. Interim report, July 1, 1975—June 30, 1976. 
(Bituminous Coal Research, Inc., Monroeville, Pa. (USA)). i. 
1976. Contract E(49-18)-1527. 81p. (BCR-L—768). Dep. NTI 
$5.00. 
The construction and testing of the fluidized-bed gasification 
7 and —— development unit (PEDU) were completed 
y Dravo on July 15, 1975. A letter ye acceptance of the 
plant was received on September 9, 1975. BCR completed 30 days of 
mechanical checkout which revealed several items requiring atten- 
tion by Dravo before formal tance. These items were resolved 
to the mutual satisfaction of BCR and Dravo and the plant was 
formally accepted on December 23, 1975. Following an initial curing 
of refractory in Stage 1, a series of devolatilization tests were run in 
Stage 1 reactor. The coal feed for the first eight of these tests was a 
noncaking western coal (Rosebud seam). In general, these tests were 
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successful. They familiarized test personnel with the operation of the 
PEDU. Several operational problems were identified and solved 
during these tests. In addition, valuable correlations were obtained 
for use in modeling of the process. One problem encountered during 
the initial tests was the operation of the John Zink burner. The 
burner was supposed to provide fluidizing media for Stage | testing 
in place of Stage 3 product gas. Several changes have been made to 
this burner in a continuing effort to obtain satisfactory operation. To 
date, problems still exist. Sones of these problems, the outlet of the 
— 2 preheater was way oy to allow the heated gas from the 

reheater to be used as the fluidizing medium in the Stage 1 reactor 
in order that the research program could continue. Laboratory tests 
in the cold flow model of the Stage 1 reactor have been conducted 
to obtain the fluidizing characteristics of both coal and char. Reac- 
tivity measurements on coal and char have been conducted in the 
laboratory. Work has continued on the data acquisition system and 
the gas and tar sampling system for the PEDU. 


19171 (FE—1548-8) Experimental and process design study of a 
high rate gasification process. Quarterly technical report No. 8, Janu- 
ary—March 1976. Coates, R.L. (Eyring Research Inst., Provo, Utah 
(USA)). Apr 1976. Contract E(49-18)-1548. 26p. Dep. NTIS $4.00. 

A revised flow diagram for the laboratory gasifier is de- 
scribed which incorporates equipment changes necessary for long 
duration runs. Equipment is described for recycling a portion of the 
product gas to carry the coal into the gasifier and for feeding the 
coal and discharging the ash through lock hoppers. An igniter and 
two different feed injector designs are described. Results from 
eleven test runs are presented. 


19172 (FE—1775-5) Preliminary design services coal conversion 
demonstration plants. Research and development report No. 114. 
Quarterly report, April—June 1976. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA). Div. of Biomedical 
and Environmental Research). Sep 1976. Contract E(49-18)-1775. 
21p. - NTIS $3.50. 

ngineering, design and evaluation services are listed. These 
involve work on various plants as follows: COED process plant 
liquid fuels plus substitute natural gas plant, Fischer-Tropsch synthe- 
sis plant, solvent-refined coal plant, a coal oil gas (COG) refinery, 
and a facilities complex capable of demonstrating the commercial 
feasibility of a variety of coal conversion processes. Support efforts 
include planning, progress monitoring, equipment development and 
environmental factors. (LTN) 


19173 (FE—1814-4) Catalytic synthesis of gaseous hydrocar- 
bons. First annual report, May 1975—May 1976. Dent, A.L. (Carne- 
gie-Mellon Univ., o1% Pa. (USA)). Jun 1976. Contract E(49- 
18)-1814. 62p. Dep. NTIS $4.50. 

The objectives of this research program are to develop im- 

roved catalyst systems for preparation of gaseous hydrocarbons 
rom coal-derived mixtures of CO and He and to develop a funda- 
mental understanding of methanation and Fischer-Tropsch synthe- 
ses. To accomplish the first objective, two versatile catalytic reactor 
units (CRU-1 and CRU-2) will be employed to screen a variety of 
Fe-, Co-, and Ni-based catalysts. Careful attention will be given to 
product selectivity. To accomplish the second objective, ir spectros- 
copic techniques will be coupled with traditional mechanistic stud- 
ies. The role of poisons in affecting the concentration and nature of 
surface intermediates will be investigated. During this first year, 
work was devoted primarily to project start-up, including the areas 
of: (a) equipment design, assembly and testing (Task I); (b) catalyst 
preparation, physical and chemical characterization (Task V); and 
(c) catalyst screening tests (Task II). In addition a fourth area of 
work involved preliminary mechanistic studies (Task IV). In the 
area of Task I, two catalytic reactor units (CRU) have been con- 
structed and put into operation. In the area of Task V, several Fe-, 
Co-, and Ni-based catalysts were prepared or obtained from com- 
mercial suppliers, including catalysts supported on kieselguhr and on 
alumina. Considerable progress has been made towards developing a 
new ir technique to observe unsupported metal catalysts during 
mechanistic studies. The project is proceeding according to schedule 
with no significant changes in milestone scheduling. 


19174 (FE—2017-1) Scientific resources relevant to the catalytic 
problems in the conversion of coal. Final report. Cusumano, J.A.; 
Dalla Betta, R.A.; Levy, R.B. (Catalytica Associates, Inc., Palo 
Alto, Calif. (USA)). Oct 1976. Contract E(49-18)-2017. 583p. Dep. 
NTIS $13.75. 

One of the important factors for the commercial success of 
the conversion of coal to synthetic fuels is the development and 
improvement of a number of catalytic processes and reactions. This 
study reviews key advances in catalysis and related fields which are 
expected to be important for R and D programs in the synthetic fuels 
industry. The advances include developments in multimetallic ca- 
talysis and other novel catalytic materials; the understanding of the 
effects of catalyst-support interactions, surface morphology and 
crystallite size; the development of catalyst characterization tech- 
niques, novel catalyst preparation procedures, studies on poisoning 
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and regeneration, and the present understanding of the mechanism of 
reactions important for the conversion of coal to synthetic fuels. 
Also discussed are the relevant aspects of supporting disciplines such 
as chemical reactor engineering, inorganic chemistry and materials 
science. The role played by these advances in the improvement of a 
number of specific coal conversion and upgrading processes is 
critically assessed 


19175 (FE—2240-8) Safety assurance study of high Btu coal 
gasification pilot plants. Interim report. Wilson, A.L. (Braun (C.F.) 
and Co., Alhambra, Calif. (USA)). Aug 1976. Contract E(49-18)- 
2240-PRJ-4568-NW. 21lp. Dep. NTIS $7.75. 

Plants that convert coal into pipeline gas will contain new 
large size equipment and processes which are unproven commercial- 
ly. Concern about operating safety has led to this investigation of 
pilot plant gasifiers to uncover operating conditions or equipment 
deficiencies that might lead to potential hazards. A hazard was 
defined as any process-related event or condition having a significant 
potential for causing serious injury or major damage. A systems 
analysis technique employing fault tree logic revealed the existence 
of certain potentially Gaeeons events. There events were brought 
to the attention of the pilot plant operating contractors and suitable 
actions were taken to eliminate, minimize, or mitigate them. The 
details of the investigations leading to discovery of these events, and 
the actions taken - or planned - which will satisfactorily mitigate 
these potential hazards are reported. 


19176 (FE—2240-12) Coal Gasification Program: index. Reports 
on work by C F Braun and Co. Evaluation contractor for joint ERDA- 
A.G.A. coal gasification program. Detman, R. (Braun (C.F.) and Co., 
Alhambra, Calif. (USA)). Oct 1976. Contract E(49-18)-2240. 8p. 
Dep. NTIS $3.50. 

This index lists subject area, report title, report number, 
report type, and issue date in tabular form under the following 
headings: Process Studies, Mechanical Development Studies, Engi- 
neering Studies, Economic Studies, and Environmental Studies. 


19177 (FE—2240-59) Evaluation contractor for joint ERDA— 
A.G.A. coal gasification program. Quarterly technical progress report, 
July—September 1976. Detman, R. (Braun (C.F.) and Co., Alham- 
bra, Calif. (USA)). Oct 1976. Contract E(49-18)-2240. 23p. Dep. 
NTIS $3.50. 

Pilot plant operations were monitored at HYGAS, CO2 Ac- 
ceptor, and BI-GAS pilot plants, and arrangements were completed 
for similar monitoring of the Synthane pilot plant. The HYGAS 
plant successfully resolved problems encountered in pretreating IIli- 
nois coal and operated continuously for over seven days. The CO: 
Acceptor plant ran tests on a subbituminous coal and a high sodium 
lignite. Processing problems were encountered with both feeds, but 
analysis indicated process control conditions that should lead to 
solution of these problems. During initial shakedown operation at 
the BI-GAS pilot plant, a temperature excursion caused some 
damage to duct work and burners. Repairs are underway. Work was 
continued on unit operation studies in shift, gas treating, methana- 
tion, and effluent treating. A report on carbon formation during 
methanation was completed and forwarded to ERDA. Work contin- 
ued on formulation and evaluation of the five phase MPC materials 
program, and coordination with the A.G.A. Environmental Task 
Force. Preliminary discussions were held to initiate design work for 
a HYGAS demonstration plant. A proposal will be prepared to 
define the scope of this work when basic plant criteria are defined. 


19178 (FE—2338-1) Development of a modular software system 
for the dynamic simulation of coal conversion plants. Quarterly report, 
June—August 1976. Schiesser, W.E.; Stein, F.P. (Lehigh Univ., 
Bethlehem, Pa. (USA)). Sep 1976. Contract E(49-18)-2338. 16p. Dep. 
NTIS $3.50. 

The objective of this work is to select, assemble, and develop 
numerical algorithms implemented as computer codes for the dy- 
namic analysis and continuous simulation of a selected coal-conver- 
sion plant. This effort will involve the identification of transients, 
potential instabilities and controllability problems during plant start- 
up and during departures from normal steady-state operation; the 
computer codes will constitute a simulation system for the analysis 
of these unsteady-state conditions. The prototype simulation system, 
Differential Systems Simulator, Version 2, for the numerical integra- 
tion of systems of initial-value ordinary differential equations has 
been completed and a programming manual has been prepared. 
Modules have been prepared for the steady-state simulation of 
catalytic, packed-bed reactors which will appear in the methanation 
section of coal conversion plants. A module for the steady-state 
simulation of heat exchangers has also been prepared. Preliminary 
planning has been completed for a physical-properties data package 
which will be used jointly with the steady-state simulation team at 
Purdue University. The flowsheet for study has been selected to be 
that of the Illinois Coal Gasification Group. 


19179 (FE—2343-2) Develop improved 
tems and techniques for 


program monitoring sys- 
ERDA/Division of Fossil Demonstration 
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Plants. (Booz, Allen and Hamilton, Inc., Bethesda, Md. (USA)). Oct 
1976. Contract E(49-18)-2343-TAS-002. 2 . Dep. NTIS $3.50. 

The ERDA Division of Fossil Demonstration Plant's 
(DFDP) need for an internal system to track commitments, obliga- 
tions, and costs and to reduce the amount of manual arithmetic in 
pate and reporting processes, led to a search for a simple 

mputerized system. Based on the analysis, a system developed for 
the | ivision of Coal Conversion and Utilization based on two CSC 
software packages, and known as CCU-FIS, was recommended. 
This system supports the processes of budget formulation and execu- 
tion, tracking contractor costs, and allows interactive ‘what-if’ 
analysis to be performed quickly and at low cost. A simple but 
effective system was needed by DFDP to monitor its growing 
number of active contracts and provide the Division's top managers 
with visibility over progress and problems on these contracts. A 
contract status form was developed which summarizes each contract 
on a single page. It is designed for high visual impact on the key 
information of interest to a busy manager. Actual progress is com- 
pared graphically to planned progress for both cost and technical 
performance. To assure success of its programs, DFDP needs a 
mechanism for coordinating and planning support activities. In order 
» clarify and/or develop the interrelationships among these various 
— activities and the Demonstration Plant projects, a subtask is 

t way to develop a set of dependency networks. 


19180 (FE—2368-1) Study of coal activities. Quarterly report, 
June 1—August 31, 1976. Angus, J.C.; Gardner, N.C.; Leto, J.J.; 
Williams, R.J. (Case Western Reserve Univ., Cleveland, Ohio 
(USA). Dept. of Chemical Engineering). Sep 1976. Contract E(49- 
18)-2368. 12p. Dep. NTIS $3.50. 

The major effort was on the design of the second generation 
thermobalance. The major component of the system, the balance, 
has been specified. An external method of weighing has been chosen 
in preference to weighing the samples with a mass transducer placed 
within the reactor. This procedure will permit the use of larger 
sample sizes, give greater accuracy of mass measurements and prod- 
uct gas composition, will provide a more reliable, trouble-free instru- 
ment, and should permit rapid om a heatup rates. The presently 
existing reactor, i.e., the old thermobalance with the balance assem- 
bly removed, is being used to obtain data on potassium and calcium 
catalyzed chars. It is too early to make firm conclusions. However, 
some trends are evident, i.e., the apparent suppression of primary 
methane yield with potassium carbonate as a catalyst and the appar- 
ent enhancement of primary methane yield with calcium carbonate 
catalysis under steam gasification. 


19181 (PB—247225) Evaluation of pollution control in fossil-fuel 
conversion processes. Gasification: Section 6. HYGAS process. Final 
report. Jahnig, C.E. (Exxon Research and Engineering Co., Linden, 
N.J. (USA)). Aug 1975. Contract EPA-68-02-0629. 60p. (EXXON/ 
GRU—11DJ.75). NTIS $4.50. 
= also report dated Mar 75, PB-241 792. 
e report gives results of a review of the HYGAS process 
doudaied by the Institute of Gas Technology, from the 
pron int of its of a for affecting the environment. The quanti- 
ties of solid, liquid, and gaseous effluents have been estimated where 
possible, as well as the thermal efficiency of the process. For the 
purpose of reduced environmental impact, a number of possible 
process modifications or alternatives which could facilitate pollution 
control or increase thermal efficiency have been proposed, and new 
technology needs have been pointed out. (GRA) 


19182 (PB—247226) Evaluation of pollution control in fossil-fuel 
conversion processes. Gasification: Section 7. U-Gas Process. Final 
report. Jahnig, C.E. (Exxon Research and Engineering Co., Linden, 
N.J. (USA)). Sep 1975. Contract EPA-68-02-0629. 46p. (EXXON/ 
GRU—12DJ.75). NTIS $4.00. 

See also report dated Aug 75, PB-247 225. 

The report gives results of a review of the U-Gas Process 
pr developed by the Institute of Gas Technology, from the 

oe of its effect on the environment. The quantities of solid, 

liqui d gaseous effluents have been estimated, where possible, as 
well as the thermal efficiency of the process. For the purpose of 
reducing environmental impact, a number of possible alternatives are 
discussed, and technology needs are pointed out. (GRA) 


19183 (PB—249121) City College studies of the coalplex. (City 
Coll., New York (USA). Dept. of Chemical Engineering). 1975. 
Contract NSF-GI-34286. 18p. NTIS $3.50. 

See also PB—229101. 

This study is aimed at improving techniques for gasifying 
coal. The primary — is to study chemistries and unit oper- 
ations that will be useful in a coalplex yielding substitute natural gas, 
high-octane gasoline, and clean electricity. Flowsheet studies to 
identify gyros mega oe and to guide experimental work 
are also out. Chapter headings are as follows: (1) 
Reaction of and Hydrogen (The Schroeder Chemistry); (2) 
aan of Carbon Gasification; (3) The Fast Fluidized Bed; (4) 

wy | Fluidized Beds; (5) Sulfur Absorption Kinetics; (6) 
of Panel Filter; and (7) Flowsheet and System Studies. (GRA) 
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19184 (PB—249454) Fuel gas environmental impact: Phase 
report. Report for 1 Jul 1973—1 Nov 1974. Robson, F.L.; Giramonti, 
A.J.; Blecher, W.A.; Mazzella, G. (United Technologies Research 
Center, East Hartford, Conn. (USA); Foster Wheeler Corp., Living- 

ne (USA)). Nov 1975. Contract EPA-68-02-1099. 314p. NTIS 


Ys ame in cooperation with Foster Wheeler Corp., Living- 
ston, 

Results are given of an evaluation of the technical and eco- 
nomic feasibility of: (1) Lurgi-type fixed-bed gasifiers and BCR-type 
entrained-flow gasifiers in combination with low- and high-tempera- 
ture fuel gas cleanup systems; (2) advanced technology combined- 
cycle power systems; and (3) integrated gasification systems, cleanup 
processes, and power systems. and systems considered 
were those using technology both currently available for power 
station configurations which the contractor judged could appear in 
commercial applications in the 1975-78 time frame (first generation 
systems) and potentially applicable in the 1980-decade time period 
(second generation systems). The results indicate that high-tempera- 
ture cleanup systems have the potential of improving the efficiency 
and reducing the capital costs of integrated gasification systems. 


19185 (SAND—76-0553) Adaptive processing of seismic signals 
in noise for improved time of arrival and amplitude estimates. Beck- 
ham, L.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). Oct 1976. 
Contract E(29-1)-789. 2Ip. Dep. NTIS $3.50. 

An adaptive prediction error filter and an adaptive notch 
filter are used to process a class of seismic signals in noise. 
signals are observed in geophones after inducing seismic distur- 
bances into the earth near an in situ combustion process for the 
purpose of determining the effect of the process upon the signal 
parameters. The adaptive processing provides signal to noise ratio 
enhancement such that signal amplitude and time of arrival estimates 
are more easily determined. In addition, one may use the prediction 
error squared in order to estimate signal arrival time. 


19186 (SAND—76-0612) Instrumentation and process control 

development for in situ coal gasification. Seventh quarterly report: 

June—August 1976. Northrop, D.A. (ed.). (Sandia Labs., Albuquer- 

aa (USA)). Oct 1976. Contract E(29-1)-789. 36p. Dep. 
I 00. 


Phase 3 was concluded on July 31, 1976, marking the end of 
the Second Hanna In-Situ Coal Gasification Experiment. Monitoring 
by the instrumentation techniques has continued into the posttest 
period. The Sandia field effort will be terminated in September. The 
reduction and analysis of the voluminous data base is underway. The 
thermal data from Phase 2b have been compiled in a computer- 
generated movie which gradually depicts the progress of the in situ 
gasification process. Initial thermal calculations have yielded a diam- 
eter (2.5 to 3.5 ft), temperature (1200 to 1400°F), and specific 
location for the reverse combustion path at the beginning of linkage 
which best fits the observed thermal profiles. Comparison of induced 
seismic signals from reference and gasification periods have allowed 
specific delineation of the process along one cross-section on Day 
132. Results from shadowing and reflection analysis are consistent 
with the thermal data and provide additional information. Daily 
equipotential contour plots are available for Phase 2b for the direct 
excitation electrical potential technique. The potentials, measured at 
a surface array of probes, yield patterns consistent with the progress 
of the reaction inferred from thermal data. 


19187 (SAND—76-5734) 

coal tion ex’ Bartel, L.C.; Beard, S.G.; Beckham, 
L.W.; Reed, RP: Seavey, R.W. (Sandia Labs. Al uerque, 
N.Mex. (USA)). 1976. 22p. *(CONF-761008—4). Dep. NTIS $3.50. 

From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 
Oct 1976). 

Electrical resistivity and passive acoustic techniques have 
been used to remotely monitor the location of the reaction zone in an 
in situ coal gasification experiment conducted near Hanna, Wyo- 
ming. Thermal measurements were made to provide diagnostic 
information, to aid in understanding the process, and to evaluate the 
effectiveness of the remote techniques. From a comparison of field 
resistivity data and model calculations the path of the reaction zone 
was determined. Source locations in the overburden for acoustical 
events during Fg eee are associated with subsidence over the 
gasified area. feasibility of these remote techniques to monitor in 
situ coal gasification has been demonstrated. 


19188 (TID—27215) Monitoring of an in-situ gasification test of 
the linked vertical well concept. Magee, R.A.; Mann, R.M.; Collins, 
R.V. (Radian Cop, Sa Tex. (USA)). 1976. Contract E(29-2)- 
3689. 102p. Dep. 

Product gas and flare discharge resulting from product gas 
combustion were characterized nee a test of the Linked Vertical 
Well concept of Underground Coal Gasification at the U. S. Energy 
Research and Development Administration experimental site near 
Hanna, Wyoming. Seven monitoring periods were performed for the 


results from an in situ 
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uct gas under three different conditions of injection air rate. 
Busing each of these periods the product gas was characterized with 
respect to particulate concentration, size distribution and composi- 
tion; four minor gas components - carbon disulfide, carbonyl sulfide, 
ammonia, and hydrogen cyanide; and vapor phase concentrations of 
ten elements - sodium, potassium, lithium, calcium, vanadium, mer- 
cury, arsenic, lead, selenium, and cadmium. Two monitoring periods 
were performed for the flare discharge during which the discharge 
gas was characterized with respect to particulate concentration and 
= distribution, sulfur oxides, nitrogen oxides, and total hydrocar- 

ns. 


19189 (UCID—17245) Soviet-bloc coal gasification 
results using enriched air and steam. Stephens, D.R.; Miller, D.G. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 26 
Aug 1976. Contract W-7405-ENG-48. 22p. Dep. NTIS $3.50. 
Russian and Polish steam-oxygen and steam-enriched-air gasi- 
fication experiments are analyzed. These experiments were operated 
for a month or more, consumed up to 20,000 tons of coal, and 
apparently were conducted with no insurmountable problems. 
Almost twice as much oxygen per unit weight of coal was required 
than is used for Lurgi steam-oxygen gasification. The results suggest 
that a medium-Btu gas suitable for upgrading to pipeline quality gas 
or for the production of methanol, ammonia, or other chemicals can 
be obtained from underground coal gasification, particularly if 
steam-oxygen rather than enriched air and steam is used. The follow- 
ing gas quality was obtained (on a nitrogen-free basis): CH,, 2-6 
Ss He, 37-42 percent; CO, 18-27 percent; CO2, 25-34 percent. 
higher te tg value of the gas was 220 to 270 Btu/scf. 
Equilibrium reaction temperatures near 900 K (1160°F) were calcu- 
lated from the product-gas analyses. These low temperatures togeth- 
er with the high consumption of oxygen, suggest some bypassing of 
oxidants and secondary oxidation of product gases, in addition to 
some fairly substantial heat losses underground. 


19190 (UCRL—52000-76-9, pp 15- => ‘ees: coal gasifi- 
cation in the U.S.S.R. Gregg, D.W. Sep 197 

In Energy and technology review. 

During almost 50 years of experience with coal gasification, 
Soviet researchers have achieved a large measure of success. Meth- 
ods they have developed are usable in horizontal and steeply dipping 
beds, in thick and thin seams, and in a variety of coal types. These 
methods have been used for generating process heat and electricity 
at six known sites, three of which are still operational. Although 
recent large discoveries of gas and oil in the U.S.S.R. have reduced 
their interest in gasification, the reverse is true here. We can benefit 
from understanding their process designs and the basis for them. 


19191 (UCRL—S52107) Basic principles of underground coal ga- 

Gregg, D.W.; Olness, D.U. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 18 Aug 1976. Contract W-7405- 
ENG-48. 46p. Dep. NTIS $4.00. 

A brief overview of the basic principles of underground coal 
gasification is presented, with special emphasis given to the Soviet 
technology. However when applicable, information is drawn from 
other sources as well. This overview is divided into three sections: 
the chemistry of underground coal gasification, the physical or 
a properties of coal that can strongly influence an underground 

coal gasification process, and the basic process design principles for 
underground pod p gasification as employed by the Soviets. 


19192 (UCRL—78308) LLL in-situ coal gasification program. 
Stephens, D.R.; Beane, F.O.; Hill, R.W. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 14 Jun 1976. Contract W- 
7405-Eng-48. 12p. (CONF-760817—1). Dep. NTIS $3.50. 

From 2. underground coal gasification symposium; Morgan- 
town, West Virginia, United States of America (USA) (10 Aug 
1976). 

Results of preliminary experiments, and planning of future 
work, or underground gasification of coal are discussed. The method 
involves drilling boreholes to the bottom of the coal seam, explosive 
fracturing and then gasification. The experimental work includes 
detailed instrumentation in order to determine the temperature distri- 
bution, permeability of fractured coal, hydrology, etc. 


19193 (UCRL-Trans—11148) Underground gasification of coal: 
what really happened at Leninsk. Grindler, B.F. Translated from Ugol 
Vostoka; 5: No. 1, 14-15(Jan 1935). 11p. Dep. NTIS $3.50. 

Exception is taken to criticism of the author's previous work 
contained in a proposal for new work on underground gasification. 
The criticisms are quoted briefly and a strong response is made. 


19194 (UCRL-Trans—11149) Underground gasification of pillar 
coal. Pal’velev, V. Mpeg from Ugol Vostoka; 5: No. 1, 17-18(Jan 
1935). 1lp. Dep. NTIS $ 

A is cae to a paper criticizing the possibility of 


response 
underground gasification of pillar coal. The quoted criticisms are 
stated only briefly; the responses appear to be based on limited early 
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Russian experience. Both sides ay to overstate their case. Under- 
ground gasification can generate heat in more than one way. (LTN) 


19195 Reactor for the pressure gasification of coal. Hiller, H.; 
Rudolph, P. (to Metallgesellschaft Aktiengesellschaft). US Patent 
3,930,811. 6 Jan 1976. Priority date 17 Oct 1973, German, Federal 
Republic of (F.R. Germany). 4p. 

A reactor for the continuous gasification of coal under super- 
atmospheric pressures and elevated temperatures with gaseous gasi- 
fying agents containing free oxygen and with oxygen-free gasifying 
agents such as steam and/or carbon dioxide is disclosed. The reactor 
includes a substantially conical rotary grate which is rotatably 
mounted in the lower portion of the reactor housing. The rotary 
grate feeds the gasifying agent and/or discharges the gasification 
residues. Notwithstanding the inside diameter of the reactor housing, 
the clearance a between the rotary grate and the housing is 100-200 
millimeters, the height b of the annular rim of the rotary grate is 100- 
350 millimeters, and the vertical distance c from the rotary grate to 
the housing bottom is 100-350 millimeters. 


19196 Process for the fluid bed gasification of agglomerating 
coals. Wilson, E.L.; Mitchell, W.N.; von Rosenberg, H.E. (to Exxon 
Research and Engineering Co.). US Patent 3,932,146. 13 Jan 1976. 
Filed date 11 Jul 1974. 10p. 

Feed coal particles are mixed with fine particles of devolati- 
lized carbonaceous material having an average particle diameter less 
than about 25 percent of that of the coal and then injected into a 
high temperature fluidized bed gasification zone. The devolatilized 
material adheres to the coal particles as they soften and forms a 
nonsticky coating which hinders the formation of large coal agglom- 
erates. During the gasification process the adhering particles are 
retained in the bed and at least partially gasified, resulting in better 
carbon utilization than might otherwise be obtained. 


19197 Process and apparatus for gasifying coal. Rudolph, P.; 
Kupfer, H.; Schmidt, W. (to Metallgesellschaft Aktiengesellschaft). 
US Patent 3,937,620. 10 Feb 1976. Priority date 18 Sep 1973, 
German, Federal Republic of (F.R. Germany). 4p. 

Coal is gasified under elevated pressures and temperatures in 
a reactor having a rotatably mounted grate and supply conduits for 
oxygen-containing and oxygen-free gasifying agents. The rotary 
grate contains an internal chamber adjacent to the bearing for the 
grate and one of the supply conduits is adapted to feed an oxygen- 
free fluid to this internal chamber. The upper-most portion of the 
rotary grate contains a substantially closed internal chamber which 
has a supply conduit for feeding an oxygen-free fluid thereto. A 
mixing chamber is positioned between the uppermost chamber and 
the chamber adjacent the bearing for the grate and is provided with 
passages which lead to the charge to be gasified. The mixing 
chamber communicates with the uppermost chamber as well as the 
chamber adjacent the bearing and also has a supply conduit for 
feeding gasifying agents containing free oxygen thereto. The process 
disclosed involves maintaining those portions of the rotary grate 
having the least resistance to free oxygen in a steam atmosphere. 


19198 Coal devolatilization and hydrogasification. Anthony, 
D.B.; Howard, J.B. (Massachusetts Inst. of Tech., Cambridge). 
AIChE J.; 22: No. 4, 625-656(Jul 1976). 

The fundamental understanding of coal and its behavior 
under gasification conditions is far from complete, but significant 
insights into the complex chemical and physical phenomena have 
been achieved. This review of available fundamental information 
focuses on thermal decomposition of coal in inert gas and in hydro- 
gen, with emphasis on the effects on yield of products exerted by 
time, temperature, heating rate, pressure, hydrogen partial pressure, 
and particle size, and on the development of chemical and transport 
models of engineering importance. 


19199 Process for continuously converting coal into a saturated 
hydrocarbon gas. Ito, S. (to Mifuji Iron Works, Ltd.). US Patent 
3,973,924. 10 Aug 1976. Priority date 8 Jul 1974, Japan. 14p. 

Coal is continuously converted into a saturated hydrocarbon 
gas containing substantially no unsaturated hydrocarbon and having 
a high calorific value and a uniform composition by the operations 
of: providing a first treating gas having a predetermined tempera- 
ture, pressure and composition, by mixing, in a first conditioning 
chamber, a first substantially inert burnt gas which has been pre- 
pared by burning a mixture of a fuel and air, containing therein 2 
percent by volume or less of free oxygen, with steam and, if 
necessary, hydrogen gas; thermally cracking, in a first treating 
chamber, the coal particles with the first treating gas while fluidizing 
said coal particles; separately providing a second treating gas having 
a predetermined temperature, pressure and composition by mixing, 
in a second conditioning chamber, a second substantially inert burnt 
gas which has been prepared by burning a fuel, and contains therein 
2 percent by volume or less of free hydrogen gas, with hydrogen gas 
and, if necessary, an additional gas; hydrogenating, in a second 
treating chamber, the thermally cracked product with the second 
treating gas while fluidizing the thermally cracked product to gener- 
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ate the saturated hydrocarbon gas and isolating the saturated hydro- 
carbon gas from the hydrogenation mixture, the hydrogen gas used 
in the above process being prepared by collecting char from the 
hydrogenation mixture, converting the char into water-gas contain- 
ing hydrogen and carbon monoxide gases by treating with a third 
treating gas containing steam, converting the carbon monoxide into 
a mixture of hydrogen and carbon dioxide gases by steam treatment 
and isolating the hydrogen gas from the conversion mixture. (Offi- 
cial Gazette) 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 19162, 19163, 19166, 19167, 
19172, 19174, 19179 


19200 (ANL—76-91) Laboratory studies for separation of solids 
from SYNTHOIL gross product. Part 1. Additives to facilitate separa- 
tion of solids from SYNTHOIL gross product. Part 2. Solvents to 
remove solids from coal liquefaction product. Huang, H.; Fischer, J. 
(Argonne National Lab., Ill. (USA)). Nov 1976. Contract W-31-109- 
ENG-38. 3p. Dep. NTIS $4.00. 

(Part 1) A variety of surfactants and agglomerating agents 
have been added to coal-liquefaction product from the SYNTHOIL 
process to determine their effectiveness in decreasing the viscosity or 
inducing agglomeration of suspended solids in the product (and 
consequently facilitating the removal of solids). More than two 
dozen additives were tested; however, only two caused a small 
reduction in the viscosity of the coal-liquefaction product. In other 
tests, viscosity-reducing additives and five agglomerating agents 
were evaluated to determine if they would improve the settling of 
solids in the coal-liquefaction product. No improvement in solids 
settling was observed. (Part 2) A number of organic solvents have 
been added to coal-liquefaction product from the SYNTHOIL pro- 
cess to determine their effectiveness in promoting the precipitation 
of suspended solids in the product. High-temperature settling of the 
product in the absence of a foreign solvent does not appear to be a 
promising mechanism for solids removal from this product. Howev- 
er, the promoter-solvent de-ashing scheme has been demonstrated to 
be a potentially attractive solids-liquid separation method, and kero- 
sene has been found to be an effective promoter solvent for the 
SYNTHOIL gross product. 


19201 (BERC/RI—76/10) Characterization of coal liquids de- 
rived from the H-coal process. Holmes, S.A.; Woodward, P.W.; 
Sturm, G.P. Jr.; Vogh, J.W.; Dooley, J.E. (Bureau of Mines, Bartles- 
ville, Okla. (USA). Bartlesville Energy Research Center). Nov 1976. 
38p. Dep. NTIS $4.00. 

Compositional data of coal liquid products derived from the 
H-Coal process were obtained. Two overhead products (one from 
the fuel oil mode of operation and the other from the syncrude mode 
of operation) were prepared by Hydrocarbon Research, Inc. from 
Illinois No. 6 coal. The compositional data of these products are 
tabulated, and characteristics of the materials are discussed. Separa- 
tion and characterization methods, with slight modification, as devel- 
oped by the Bureau of Mines-API Research Project 60 for charac- 
terizing heavy ends of petroleum, were successfully used in analyz- 
ing coal liquid distillates within the boiling range 200° to 540°C. 
Distillates boiling below 200°C were separated and analyzed using 
chromatographic and spectral techniques. 


19202 (CONF-760682—1) Sensitivity analysis of the effects of 
various input factors on the production of gasoline-plus-distillate and 
heavy oil-plus naptha from western coals. Goff, T.M. (Institute of Gas 
Technology, Chicago, Il]. (USA)). 1976. 31p. Institute of Gas Tech- 
nology, Chicago, IL 

From Seminar on the future of alternative fuels-impacts and 
options; Glen Arbor, Michigan, United States of America (USA) (13 
Jun 1976). 

As part of an Environmental Protection eon (EPA) con- 
tract to provide technical services, the Institute of Gas Technology 
(IGT) has examined the effects, on product price, of changing 
various input factor costs for two synthetic liquid-fuels processes. 
These two processes, coal-gasoline plus distillate and coal-heavy oil 
plus naphtha, were analyzed for changes resulting from varying 
input factor costs. 


19203 (ERDA—76-136, pp 261-281) Overview of fossil energy 
fuels program. Mills, G.A. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

The production of liquid fuels from coal is discussed with 
emphasis on the Energy Research and Development Administration 
program on pyrolysis, direct catalytic hydrogenation, solvent extrac- 
tion (followed by catalytic refining), and indirect liquefaction (from 
CO + He). (ISR) 
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19204 (FE—1754-4) Experimental study of an extractive coking 
process to produce low-sulfur liquid fuels from bituminous coal. Quar- 
terly report, May 1, 1976—July 31, 1976. Interess, E.; Reber, S.A.; 

Nadkarni, R.M.; Hyde, R.W. (Little (Arthur D.), Inc., Cambrid, 3 
aaa (USA)). hon, 1976. Contract E(49-18)-1754. 30p. Dep. 


The feasibility of a coal liquefaction process using mire A 
nated solvent to produce gas, low-sulfur, low-ash coal liquid 
high-ash coke from bituminous coal is investigated. A: Aa 
initial difficulties were resolved, conversions of moisture-and-ash- 
free coal to coal liquid with efficiencies of 39 to 49 percent have 
been attained. If this efficiency can be improved, the potential for 
coal liquefaction with much less severe opera conditions than 
competing processes will have been pr nm Due to the hy- 
drogenation of the solvent and distillation of the product, the coal 
liquid produced is satisfactory with respect to sulfur and ash content. 
Four runs were completed in the Foster Wheeler PDU using hydro- 
treated solvents with hydrogen contents above and below the appar- 
ent optimum of 8.7 percent. Conversions for these sub-optimal 
solvents were in the 18-31 percent range. In the ADL autoclave, 
Runs 57-95 have been completed. Some of these were replicate runs 
but new areas were investigated: the time-temperature relationship 
during extraction; the pressure effect on coking; and the effect of 
using a mixture of solvents. 


19205 (FE—1800-5) Research and development of an advanced 
process for conversion of coal to synthetic gasoline and other distillate 
motor fuels. Quarterly report, June—August 1976. Cronauer, D.C.; 
Lopez, J.; Wynne, F.E. (Gulf Research and Development Co., 
Pittsburgh, Pa. (USA)). Sep 1976. Contract E(49-18)-1800. 18p. Dep. 
NTIS $3.50. 

This quarterly report describes the initial three months’ activi- 
ties in this program for research and development of an advanced 
process for conversion of coal to synthetic gasoline and other 
distillate motor fuels. Task 1, the preparation of a program plan for 
exploratory and supporting studies under Task 2, was completed and 
is reported completely in the Task 1 Report. Initial experimental 
activities under Task 2 covering testing of some bench-scale equip- 
ment and the start of coal/petroleum resid hydrogen transfer mecha- 
nism studies are reported. Because work in this first quarter was 
preparatory rather than technical in nature, no conclusions are 
possible at this time. 


19206 (FE—2307-9) Research and ote a of rapid hydroge- 
nation for coal conversion to synthetic motor fuels (riser cracking of 
coal). Second quarter report, July 1—September 30, 1976. Duncan, 
D.A.; Beeson, J.L.; Oberle, R.D. (Institute of Gas Technolo 

Chicago, Ill. (USA). Oct 1976. Contract E(49-18)-2307-PRJ-18 6. 


24p. a *y* 

e rite  atieaiiie is to maximize the production of 
gasoline constituents from coal using short-residence-time hydro- 
cracking techniques. The design of a bench-scale unit has been 
completed, and needed equipment has been ordered. Much of the 
major equipment has been received and mounted in position. Con- 
struction is being continued, and shake-down tests will be started 
during the next oo. A sample of the North Dakota lignite to be 


used in the initi rimental work was received and screened into 
60 x 100, 100 x 200, and 200 x 325 mesh icle-size consists. 
Satisfactory tests were made using the 60 x 100 and 100 x 200 mesh 
particle-size consists in the Plexiglas cold-flow feeder model. Some 
problems with bridging and blocking were encountered in the feeder 
tests. Moving contact with teflon was found to ——- problems 
with charges of static electricity on the particles. tment of the 
lignite with minute amounts of an anti-static agent was found to 
improve the flow characteristics considerably. An analysis of the 
feeder data was made to obtain simple relationships between operat- 
ing parameters, which allows the design of runs at prespecified solids 
flow rates and coil residence times in the cold flow model. 


19207 (FE—2321-4) Catalyst development program for 
drodesulfurization and liquefaction of coal to boiler 
Quarterly report, June—August 1976. Hillenbrand, L.J.; 
Grotta, H.M.; Felton, G.W.; Alcorn, W.R. (Battelle Columbus 
a on (USA)). Oct 1976. Contract E(49-18)-2321. 1lp. Dep. 
NTI 
It appears that the two present principal deterrents to a highly 
successful coal liquefaction process are the difficulties encountered 
in solids/liquids separation, essentially a mechanical problem, and 
the very high cost of processes requiring hydrogen at high pressures. 
The latter is a chemical and catalytic problem that is the subject of 
the present program. The presently favored catalyst is a cobalt 
molybdate preparation, desirable because of its high desulfurization 
activity low gas generation. This catalyst, developed for petro- 
leum and residual oil application, is not expected to be the optimum 
composition for the special problems of coal hydrodesulfurization 
and liquefaction. In coal applications, the catalyst requires substan- 
tially higher hydrogen pressure for effective desulfurization than in 
petroleum applications, and, with use, the aging catalyst gives in- 
creasing yields of the asphaltenic fraction which leads to high 
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viscosity products. This is an undesirable perty in terms of 
reactor operation and product utilization. The objective of the 
program may be simply stated as the development of one or more 
catalysts for the SYN THOIL process with demonstrated perfor- 
mance superior to Harshaw po te CoMo 0402T. The design of the 
rapid screening reactor to be built at Harshaw Chemical Company is 
being finalized and ordering of components has begun. A pre- 
as system is being incorporated for catalyst treatment as 
esi 


19208 COSTEAM: low-rank coal liquefaction; an updated analy- 
sis. Appell, H.R. (Pittsburgh Energy Research Center). Energy 
(Stam, Pd Conn.); 1: No. 4, 24-26(1976). 

» @ process that can use the lowest-cost coal and 
ee... gas without adding catalysts, may yield a lower-cost liquid 
oil from coal. Either carbon monoxide or synthesis gas is used with 
— (from lignite rocks) in place of hydrogen. Process descriptions 

data are given for carbon monoxide and synthesis gas at differ- 
an temperatures, pressures, and times. Autoclave experiments at 
ERDA's Pittsburgh Energy Research Center have yielded 90 to 
94% conversion of lignite to oil, gas, and water at temperatures of 
425 to 450°C and pressures of 3000 to 4000 Ib/in?. The yield of oil is 
lower (60 to 63%) than from liquefaction of bituminous coal because 
lignite has a high oxygen content. Btu content of the oil yield is 
17,000 compared to the 8000 Btu content of the base lignite. Appli- 
cations of the COSTEAM process include preparation of coal oil 
slurry and the processing of solid organic wastes. The method is 
environmentally good because of the low sulfur content of the oil 
product. 11 references. (DCK) 


19209 Synthetic crude from coal, Sze, M.C.; Snell, G.J. (to 
a Co). US Patent 3,932,266. 13 Jan ‘1976. Filed date 12 Dec 
12p. 

Coal is hydroliquefied with the hydrogen consumption being 
limited to that required for effective liquefaction and/or deashing. 
Ash is removed and the liquid coal product hydrotreated in a second 
stage to produce sunthetic crude. 


19210 In situ solution mining of coal. Colgate, S.A. (to New 
Mexico Tech Research Foundation). US Patent 3,973,628. 10 Aug 
1976. Filed date 30 Apr 1975. 8p. 

Underground strata surrounding 2 coal seam are prestressed 
by repeated fracturing with a settable material to strengthen and seal 
the strata to contain a hydrostatic pressure in the coal seam of about 
100 to about 500 atmospheres, thereby providing a gas and liquid- 
tight seal surrounding and within the coal seam. After the strata 
surrounding the coal seam and the coal seam itself are sealed, an 
hydrogenating agent is supplied to the coal seam and is maintained at 
a temperature of approximately 300 to 500 degrees centigrade and a 
— of from about 100 to about 500 a to liquefy and 

ydrogenate the coal in-situ. When a region of coal is liquefied out 
to the boundary of the prestressing, the liquefied coal is pumped out 
for use. 


19211 Pretreatment of coal-derived liquid to improve magnetic 
separation of solids. Shen, J.; Chervenak, M.C. (to Hydrocarbon 
Research, Inc.). US Patent 3,976,557. 24 Aug 1976. Filed date 29 
Nov 1974. 12p. 

The removal of particulate solids containing iron sulfides 
from hydrogenated coal liquids by magnetic separation is improved 
by pretreatment of the liquid with a gas mixture containing hydro- 
gen and hydrogen sulfide. The coal-derived liquid is contacted with 
the gas mixture containing at least about 2 volume percent hydrogen 
sulfide, with the remainder of the gas mixture comprising principally 
hydrogen. Residue time for the liquid-gas contact should be at least 
about two minutes and temperature should be less than about 650°F. 
The treated liquid is then aoe through a magnetic field having 
strength of at least about gauss to achieve substantial removal 
of sulfur-containing solids from the liquid. The magnetic solids are 
then removed from the separator unit, e.g., by flushing using a light 
solvent oil, and the remaining liquid fraction carrying less-magnetic 
solids is passed on to further processing. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 19161, 19198 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 19162 


(FE—2003-15) Chemical characterization, handling, and 
refining of SRC to liquid fuels. Quarterly progress report, July— 
September 1976. Greskovich, E.J. (Air Products and Chemicals, Inc., 
Allentown, Pa. (USA). Corporate Research Dept.). 25 Oct 1976. 
Contract E(49-18)-2003. 47p. Dep. NTIS $4.00. 

Work for the period July—September 1976 is summarized, 
and plans for future work on SRC characterization, handling, and 
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refining are outlined. The main objective of the research program is 
to characterize the inherent physical and chemical properties of SRC 
and to develop optimum methods for the desulfurization, denitrogen- 
ation, and hydrocracking of SRC using commercially available 
catalysts. 


BY-PRODUCTS 


19213 (FE—1724-21) Utilization of coal conversion process by- 
products. Quarterly report, July 26, 1976—September 25, 1976. Solo- 
mon, I.J.; Eisenberg, W.C. (Fossil Energy Research, Washington, 
D.C. (USA)). Oct 1976. Contract E(49-18)-1724. 53p. Dep. NTIS 
$4.50 


The objective of the program is to investigate possible uses of 
the by-products of coal conversion processes as chemicals and/or 
energy sources. This would improve the overall feasibility of coal 
conversion by reducing its cost. Of the by-products examined, chars 
and heavy tar residues showed the greatest potential for utilization 
and methods were explored for converting them to commercial 
chemicals. A chemical process was developed for converting these 
chars and tars to a mixture of benzene carboxylic acids by oxidation 
in aqueous sodium carbonate. Benzene penta- and hexacarboxylic 
acids have potential as builders in phosphate-free detergents, if they 
can be isolated in a chemically pure form. The conversion of this 
mixture of BCA to terephthalic acid using Henkel reaction condi- 
tions was studied, but it was not an economical method of producing 
polymer grade terephthalic acid. It was decided to explore the 
possibility of using the BCA mixture in the manufacture of thermo- 
setting resins. The investigation of the combined production of 
terephthalic acid and detergent builders from the BCA mixture will 
be continued as time permits. 


19214 Fluidized bed process for making activated carbon includ- 
ing heating by conduction through the distributor plate. Repik, A.J.; 
Miller, C.E.; Johnson, H.R. (to Westvaco Corp.). US Patent 
3,976,597. 24 Aug 1976. Filed date 9 Jun 1975. 12p. 

An improved process is disclosed for activating carbon in a 
fluidized bed which includes continuous activation at a temperature 
between 1000°F and 2200°F, preferably 1700°F to 1950°F in the 
bed. The activation step includes heat transfer by conduction 
through a distributor plate to the bed and means to achieve a high 
degree of particle agitation, thus allowing a continuous activation of 
carbon without the formation of sintered coal ash. The prevention of 
coal ash sintering allows the process to continue over long periods of 
time without frequent shutdowns. Carbonaceous material is fed into 
an initial compartment and a bed is formed on the floor of the 
compartment. The floor is a gas permeable distributor plate. Fluidiz- 
ing gases are introduced through the plate into this compartment. As 
the carbonaceous material is added, some carbonaceous material 
overflows the initial compartment and forms a bed in another 
compartment. The second compartment is like the first compart- 
ment. By overflowing, the carbonaceous material moves through a 
plurality of similar compartments until it exits the activator as 
activated carbon. The thermal energy required to activate the carbo- 
naceous material and to maintain the bed temperature is generated 
by combustion of fuel in a combustion chamber located beneath the 
plate. It is the purpose of this invention to provide a process 
whereby a substantial part of the thermal energy is transferred to the 
bed by conduction through the distributor plate. 


PROPERTIES 
REFER ALSO TO CITATION(S) 19153, 19212, 20824 


19215 (AAEC-LIB/BIB—449) Nuclear techniques for analysis 
of coal for calorific value, ash and moisture. A bibliography. Dains, M. 
(Australian Atomic Energy Commission Research Establishment, 
Lucas Heights). Mar 1976. 37p. INIS. 

This bibliography includes references on nuclear techniques 
for analysis of coal for calorific value, ash and moisture content. As 
the search was directed particularly towards measurement of the ash 
content of coal using x- and gamma-ray methods, references cover- 
ing only B-ray techniques have been placed in a separate section. 
References from Chemical Abstracts prior vol.62 (1965) do not cite 
the language of the original article. The language of the original has 
been given for all other articles not in English. 


19216 (AD-A—022844) Fume emissions from coal-tar pitch. 
Technical manuscript. Hittle, D.C.; Stukel, J.J. (Army Construction 
ey Research Lab., Champaign, II]. (USA)). Jan 1976. 109p. 


This study was intended to characterize the chemical and 
physical nature of coal-tar fumes emitted from spreading applications 
of coal tar and to determine a first estimate of the emission factor for 
coal-tar fumes under conditions similar to those found in the field. 
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Three separate experiments were performed. The first resulted in the 
determination of a coal-tar fume particle size distribution. The 
second experiment resulted in the identification of the primary 
compounds found in collected tar fumes and a determination of their 
relative concentration. The third resulted in an estimate of coal-tar 
fume emission rates under various air flow conditions. These results 
may permit determination of the potential hazards to workers health 
and air quality associated with coal-tar-pitch products. (auth) 


19217 (CONF-760539—, pp 169-172) Determination of sulfur, 
ash, and trace element content of coal, coke, and fly ash using 
multielement tube-excited x-ray fluorescence analysis. Cooper, J.A.; 
Wheeler, B.D.; Wolfe, G.J.; Bartell, D.M.; Schlafke, D.B. (ORTEC 
Inc., Oak ag TN). 1976. 

From ERDA way oo on x- and 
applications; Ann Arbor, 

( 19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A procedure using tube excited energy dispersive x-ray flu- 
orescence analysis with interelement corrections was developed for 
multielement analysis of major and trace elements and ash content of 
coal, coke, and fly ash. The procedure uses pressed pellets and an 
exponential correction for interelement effects. The average devi- 
ations — from about 0.0003 percent for V at an average concen- 
tration of about .003 percent to 0.1 percent for S at an average 
concentration of about 4 percent. About 25 elements were measured 
and 100 second minimum detectable concentrations ranged from 
about one part per million for elements near arsenic to about one 
tenth of one percent for sodium. (auth) 


19218 (CONF-760539—, pp 190-193) Elemental analysis of coal 
by proton-induced x-ray emission analysis. Cronch, S.M.; Ehmann, 
aa Laumer, H.W.; Gabbard, F. (Univ. of Kentucky, Lexington). 
1976. 

From ERDA symposium on x- and gamma-ray sources and 
opgtecinns Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

Proton-induced x-ray emission was used to determine elemen- 
tal concentrations in solid coal samples. The coal samples were 
irradiated with 2.5 to 5.5 MeV protons. Concentrations were deter- 
mined from characteristic x-ray yields taking into account matrix 
absorption. The precision is shown by replicate analysis and the 
accuracy by comparison with results obtained by other laboratories 
using different techniques. 


19219 (CONF-760539—, pp 209-210) Energy dispersive x-ray 
fluorescence analysis of coal. DeKalb, E.L.; Fassel, V.A. (Ames 
Lab., IA). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
aa Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

The x-ray fluorescence determination of sulfur and other 
constituents in coal ordinarily requires correction for a variety of 
interelement effects, which can be troublesome and time consuming. 
For mineral specimens with 6 to 10 major constituent elements, a 
large number of well characterized samples or synthetic standards 
are required to establish appropriate correction factors when bulk 
samples are analyzed. However, when the — is prepared as a 
thin film specimen by the previously reported Chung procedure, 
interelement corrections can be neglected, and only a few samples 
which have been analyzed previously for the elements of interest are 
needed for calibration. The adaptation of the Chung method of 
sample preparation to coal samples is described and illustrated. 
Precision and accuracy data for the determination of sulfur in thin- 
film coal samples are presented. 


(COO—8020-5) Mass spectrometric analytical services 
and research activities to support coal-liquid characterization research. 
ly report, June 9, 1976—October 5, 1976. Scheppele, S.E. 
(Oklahoma State Univ., Stillwater (USA). Dept. of Chemistry). 19 
Oct 1976. Contract EY-76-S-02-0020. 15p. Dep. NTIS $3.50. 
Low-resolution field ionization and high-resolution 70-eV 
electron-impact mass spectra data were obtained for 28 GPC frac- 
tions — from Bartlett, Kansas, heavy petroleum by members 
of the Separation and Characterization group at the Bartlesville 
Energy Research Center. This group was supplied with most-prob- 
able empirical formulas deduced from the high resolution electron- 
impact data. Analysis of the a and quantitative analytical 
data previously obtained for GPC fractions from a Synthoil sample 
by high- and low-resolution field-ionization and high-resolution 40. 
eV electron-impact mass spectrometry is essentially complete. A 
study of field-ionization sensitivities for saturates and mixtures of 
saturates and aromatics is in progress. Components required to 
modify the combined FI/EI ion source to permit operation in the 
field desorption mode have been ordered. 
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(FE—1765-18) High temperature gas turbine engine com- 
ponent materials testing program. Task I. Quarterly technical progress 
report No. 4, April 5—June 27, 1976. Kaplan, S.M. (General Electric 
Co., Schenectady, N.Y. (USA). Gas Turbine Products Div.). 15 Jul 
1976. Contract E(49-18)-1765-TAS-1. 41p. Dep. NTIS $4.00. 

Synthesis of a mockup coal-derived liquid fuel was completed 
this quarter using ‘Creosote oil and H-coal sludge. The initial 4000 
gallons of mix was received at Schenectady and circulated through 
the fuel epee bey of the GE Turbine Simulator. Combustion 
of this fuel is scheduled for July 1976. Initial tests were successfully 
completed at MERC with the combustion of gasified Illinois No. 6 
coal for 62 hours. Combustion tests will continue with Montana 
Rosebud. Screening tests are underway at 1600 and 1800°F, at two 
Na/K concentrations. A total of 3200 hours of test time was accu- 
mulated through June. Design of confirmation test bucket and 
nozzle cascade hardware and turbine simulator facility modifications 
was completed this quarter. 


19222 Some geochemical considerations of coal. Renton, J.J.; 
Hidalgo, R.V. Morgantown, WV; West Virginia Geological and 
Economic Survey (1975). 49p. 

The inorganic portion of West Virginia coal represents on the 
average 10 to 12 percent by weight of the total coal. addition of 
these impurities into a coal-conversion reaction may have some 
effect upon both process and product. High-temperature ashes 
(HTAs) are no longer adequate to fully evaluate the wy sory 
portion of coal. Low-temperature ashes (LTAs), on the other . 
remove the organic portion of the coal with little or no alteration of 
the original inorganic mineral assemblage. The mineral composition 
of the LTA of West Virginia coals consists primarily of quartz, 
kaolinite, illite, and pyrite with minor amounts of calcite. In general, 
pyrite is abundant in northern coals while it is in low abundance or 
absent in southern coals. Most coal analyses are performed upon 
composite samples gathered either by channel sampling or coring 
where the sample represents the entire coal seam. is type of 


sampling ignores the vertical and lateral variations of compositional 
parameters that occur within the coal. Such variations are systematic 
and, therefore, are predictable. An understanding of these variations 
may influence both the method of extraction of the coal as well as 
the type of conversion for which the coal is used and result in 
establishing the fullest utilization potential of coal. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 19184, 20833, 20843, 20845, 20884 


19223 (BNL—50582) Regenerative process for desulfurization of 
high temperature combustion and fuel gases. progress report 
No. 2, July 1—September 30, 1976. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 8p. Dep. 
NTIS $3.50. 

Laboratory facilities and equipment have been acquired and 
are being installed. The feasibility of using dicalcium silicate as a SO2 
sorbent at about 800°C has been determined. A preliminary flow 
sheet describing the process has been prepared. Tasks for the next 
quarter are planned. 


19224 Zeolite catalyst for dilute acid gas treatment via Claus 
Lee, H.; Chi, C.W. (to W. R. Grace and Co.). US Patent 
3,953,587. 27 Apr 1976. Filed date 27 Nov 1974. 4p. 

Certain zeolite materials have been found to be effective 
zeolite adsorbents-catalysts for the adsorption and conversion of 
sulfuric compounds to elemental sulfur. These zeolites adsorb hydro- 
gen sulfide and sulfur oxides and promote the reaction of these 
materials so as to produce sulfur. These useful zeolites are the 
hydrogen forms of the zeolite materials and sodium exchanged 
hydrogen zeolites, especially mordenite. These zeolite adsorbents- 
catalysts are very useful for the removal of small amounts of 
hydrogen sulfide and sulfurous oxide from effluent streams such as 
effluent streams from Claus reactors. 10 Claims, 1 Drawing Figure. 


19225 Pollution control apparatus and method. Pircon, L.J. US 
Patent 3,957,465. 18 May 1976. Filed date 6 May 1974. 8p. 

Apparatus operating at low pressure drop and low initial 
velocity for removing pollutants down to submicron sizes from gas 
streams comprising a nozzle of specified dimensions within a vertical 
casing and an impingement means below the nozzle outlet wherein 
the pollutant containing gas stream passes into the upper portion of a 
vertical casing and through the nozzle within the casing, the accel- 
eration and deceleration of the gas stream causing particulates to 
agglomerate in passing through the nozzle, impinging the agglomer- 
ates upon the impingement means, removing the liquid and particu- 
late matter from the lower portion of the casing and separately 
removing the clarified gas from the lower portion of the casing. An 
apparatus and method is disclosed wherein 2 to 6 nozzle-impinge- 
ment means stages are connected in vertical series and wherein 2 to 6 
nozzles are placed in each vertical stage and 2 to 4 of the multiple 
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nozzle-impi it means stages are connected in series. 19 Claims, 
3 Drawing Figures. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 19184, 19202, 19208, 19246, 
19263, 19628, 20217, 20302, 20305, 20825, 20829 


19226 (PB—242908) Water quality control in mine spoils upper 
Colorado River Basin. Environmental protection series. 
McWhorter, D.B.; Skogerboe, R.K.; ~~ e G.V. (Colorado 
State Univ., Fort Collins (USA)). Jun 1975. 110p. NTIS $5.25. 

The purpose of the study was to identify potential water 
quality problems associated with runoff and percolation throu; 
mine spoils at selected sites in the yn! Colorado River Basin. 
results show that the production of soluble salts from mine spoils 
into receiving waters is probably the most significant water quality 
problem that can be expected. No significant release of heavy metals 
was observed in the coal mine spoils studied. Some significant heavy 
metal concentrations were observed in the stream below the tailings 
disposal area from a copper-lead-zinc mill. A portion of these metals 
are contributed by the tailings, but a variety of old mines and mine 
dumps also make a contribution. The quality of percolate and runoff 
from spoils was found to correspond to the constituents of extracts 
prepared from saturated pastes of the spoil material. A method of 
estimating salt production into receiving waters was derived and 
found to agree very well with measured salt pickup at one coal site. 
The minimum quantities of salts that will eventually be released from 
the spoils studied are estimated. 


19227 (PB—247231) Conditioning of fly ash with sulfur trioxide 

and ammonia. Final report, 1970—1975. Dismukes, E.B. (Southern 

Research Inst., Birmingham, Ala. (USA)). Aug 1975. Contracts 

¢ hleaateate CPA-70-149. 169p. (SORI-EAS—75-311). NTIS 
75 


See also PB—238922. 

The report summarizes research on the conditioning of fly ash 
in coal-burning electric power stations with two flue-gas additives-- 
sulfur trioxide and ammonia. It presents experimental data on the use 
of these additives to improve the efficiency of electrostatic precipita- 
tion of fly ash by adjusting the electrical resistivity of the ash and by 
other less widely recognized mechanisms. The report shows that the 
primary role of sulfur trioxide is lowering resistivity from the 
excessive values found with ash from low-sulfur coals. It also 
indicates that the role of ammonia does not involve a change in 
resistivity, despite findings to the contrary by other investigators. At 
least for the specific circumstances investigated, the research data 
indicate that conditioning by ammonia involves a space-charge en- 
hancement of the electric field in the interelectrode space of a 
precipitator and, sometimes additionally, an increase in the cohesive- 
ness of the collected ash. The report addresses both the theoretical 
aspects of conditioning mechanisms, and such practical matters as 
the effectiveness of each agent as a function of the concentration 
added, the facilities used for adding the agent, the chemical composi- 
tion of the ash treated, and the temperature of the ash during 
conditioning and precipitation. (GRA) 


19228 (PB—250686) Meeting report: Advanced Fossil Fuels 
Sector Group, Research Triangle Park, 13 November 1975. (Stanford 
Research Inst., Arlington, Va. (USA)). Feb 1976. Contract EPA-68- 
01-2940. 46p. NTIS $4.00. 

Two general areas of concern were addressed: (1) R and D 
strategies for control technology and the relationships of control 
technology R and D to development of standards, and in respect to 
impact on industry; and (2) pollutant prioritization and the relation- 
ship of characterization and prioritization to control technology, 
standards and the impact on other government agencies and indus- 
try. These areas of concern were considered in the context of 
current control technology versus that which may be required in the 
future, in particular as it relates to coal gasification and liquefaction. 
(GRA) 


19229 (PB—251391) Impact of coal strip mining on water quality 
and hydrology in East Tennessee. Com . Tschantz, B.A.; 
Minear, R.A. (Tennessee Univ., Knoxville (USA). Water Resources 
Research Center). 30 Nov 1975. Contract DI-14-31-0001-5043. 52p. 
NTIS $4.50. 

Prepared in cooperation with Tennessee Univ., Knoxville. 
Dept. of Civil Engineering. 

Six small watersheds (0.7 to 4.9 sq mi) within the New River 
Basin of the Northern Tennessee Cumberland Mountains have been 
monitored weekly and simultaneously for water quality between 
January and September, 1975. Three watersheds were undisturbed 
by mining activity and served to establish bench mark data. The 
other three watersheds represented varying stages of coal mining in 
one watershed to essentially complete stripping three years ago and 
current deep mining activity in another. Distinct differences are 
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observed were the variables, pH, alkalinity, sulfate, calcium, magne- 
sium, iron manganeses, total solids and suspended solids among the 
disturbed watersheds in contrast to the undisturbed watershed 
stream constituent concentrations were quite uniform from stream to 
stream and from sample to sample. (GRA) 


19230 Land and natural resource information and some potential 
environmental effects of surface mining of coal in the Gillette Area, 
Wyoming. Keefer, W.R.; Hadley, R.F. Washington, DC; Dept. of 
the Interior (1976). 27p. 

Campbell County, along the east margin of the Powder River 
Basin in northeastern Wyoming, contains more coal than any other 
county in the United States. The principal deposit is the Wyodak- 
Anderson coal bed. The bed is 50-100 feet (15-30 meters) thick over 
large areas, lies less than 200 feet (60 meters) deep in a north-south 
trending strip nearly 100 miles (161 kilometers) long and 2-3 miles (3- 
5 kilometers) wide, and contains an estimated 15 billion tons (13.6 
billion metric tons) of subbituminous, low-sulfur coal that is present- 
ly considered to be accessible to surface mining. Extensive mining of 
this deposit has the potential for causing a variety of environmental 
impacts and has been a matter of much public concern and debate in 
recent years. An integrated program of geologic, hydrologic, geo- 
chemical, and related studies by the U.S. Geological Survey in 
central Campbell County provides basic information about the land 
and its resources, including (1) characteristics of the landscape, (2) 
properties of rocks and surface materials, (3) depth and thickness of 
coal, (4) streamflow, (5) depth to ground water, (6) quality of 
ground water, (7) sediment yield, (8) concentrations of trace ele- 
ments in soils, rocks, coal, vegetation, and water, and (9) current 
land use. The data are used to analyze and predict some of the 
potential environmental effects of surface mining, such as theextent 
of land disturbance, nature and degree of landscape modification, 
and disruption of surface-water and ground-water systems. Advance 
knowledge and understanding of these and other problems are useful 
in the planning and regulation of future leasing, mining, reclamation, 
and related activities. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 19263, 19627 


19231 PACER: data entry, retrieval, and update for the National 
Coal Resources Data System (Phase I). Cargill, S.M.; Olson, A.C.; 
Medlin, A.L.; Carter, M.D. Washington, DC; Dept of the Interior 
(1976). 110p. GPO. 

PACER is a set of programs, written in FORTRAN IV, 
which extends the capability of GRASP and which has been devel- 
oped in response to the need for a computer-based National Coal 
Resources Data System (NCRDS). PACER allows the user to enter 
data into one of three files, to search for and retrieve records using 
specific data elements, and to modify and update existing data 
records. All coal resource records west of the Mississippi River are 
grouped into WCOAL, whereas those east of the river are grou 
into ECOAL. Each data record in WCOAL and ECOAL reflects a 
unique tonnage estimate of coal resource in a predefined category of 
thickness, overburden, and reliability of estimate. The USALYT file 
contains published coal analytical data and is structured to be as 
compatible as possible with the coal-resource tonnage files; however, 
it is not yet separated into east and west. A detailed description of 
the files is accompanied by user documentation for the use of the 
data files. A programmer's reference is also included to facilitate the 
installation and use of this software system on other computers. 


MINING 


REFER ALSO TO CITATION(S) 19226, 19249, 19259, 19260, 
19261, 19263, 20322, 21037 


19232 (FE—1520-9) Economic system analysis of coal precon 
sion technology. Quarterly report, July—September 1975. (Fluor 
Utah, Inc., San Mateo, Calif. (USA)). Oct 1975. Contract E(49-18)- 
1520. 15p. Dep. NTIS $3.50. 

This two phase project to study the problems of large-scale 
surface coal mining is an important element in studying the overall 
problems of coal conversion programs to supply the future energy 
needs of the United States. Mathematical models are being devel- 
oped for use in both national energy planning studies (macromodels) 
and for new mine viability studies (micromodels). Phase I entailed 
data collection and the development of micromodels. Phase II entails 
the wpe son of five macromodels that represent major coal 
mining tec — to be used in large-scale surface mining. The 
macromodels will be based on the results obtained from test case 
solutions and sensitivity analysis using the micromodels. During the 
quarter the mining situation descriptions for the five mining sant 
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were completed. Input data for test case solution and sensitivity 
analysis were developed for the first set of micromodels. The logic 
for resolving the geometry of three of the mining methods was 
established. _ 


19233 (FE—1520-13) Economic system analysis of coal precon- 
version technology. Quarterly report, October—December 1975. 
(Fluor Utah, Inc., San Mateo, Calif. (USA)). Jan 1976. Contract 
E(49-18)-1520. 18p. Dep. NTIS $3.50. 

A two phase project to study the problems of large-scale 
surface coal mining is reported. Mathematical models are being 
develo for use in both national energy planning studies (macro- 
models) and for new mine viability studies (micromodels). Phase I 
entailed data collection and the development of micromodels. An 
Interim Report detailing the results of Phase I has been submitted. 
Phase II entails the development of five macromodels that represent 
major coal mining an ogee i to be used in large-scale surface 
mining. The macromodels will be based on the results obtained from 
test case solutions and sensitivity analysis using the micromodels. 
Mining parameters have been established for all five mining method 
case studies. Baseline solutions and sensitivity analyses were pre- 
pared using several micromodels. Development of the first macro- 
model was begun. 


19234 (FE—1520-20) Economic system analysis of coal precon- 
version technology. Quarterly report, April—June 1976. (Fluor Utah, 
Inc., San Mateo, Calif. (USA)). Jul 1976. Contract E(49-18)-1520. 
16p. - NTIS $3.50. 

is two-phase project to study the problems of large-scale 
surface coal mining is an important element in studying the overall 
problems of coal conversion programs to supply the future energy 
needs of the United States. Mathematical models are being devel- 
oped for use in both national energy planning studies (macromodels) 
and for new mine viability studies (micromodels). Phase I entailed 
data collection and the development of micromodels. Phase II entails 
the development of five macromodels that represent major coal 
mining technologies to be used in large-scale surface mining. The 
macromodels will be based on the results obtained from test case 
solutions and sensitivity analysis using micromodels. Micromodel 
baseline solutions were prepared and reviewed for eight test cases 
representing the major surface mining regions and methods in the 
United States. The development of the Area Dragline Macromodel 
was completed except for the cash flow subroutine. 


19235 (FE—1520-21) Economic system analysis of coal precon- 
version technology. Annual report, July 1975—June 1976. (Fluor 
Utah, Inc., San Mateo, Calif. (USA)). Jul 1976. Contract E(49-18)- 
1520. 8p. Dep. NTIS $3.50. 

is two-phase project to study the problems of large-scale 
surface coal mining is an important element in studying the overall 
problems of coal conversion programs to supply the future energy 
needs of the United States. Mathematical models are being devel- 
oped for use in both national energy planning studies (macromodels) 
and for new mine viability studies (micromodels). Phase I entailed 
data collection and development of micromodels. Phase II entails the 
oa of five macromodels that represent major coal mining 
technologies to be used in large-scale surface mining. The macromo- 
dels will be based on the results obtained from test case solutions and 
sensitivity analysis using the micromodels. — the past year, the 
micromodels develo in Phase I were tested. Mining situation 
descriptions were completed, and mining parameters were estab- 
lished for the eight case studies. Baseline solutions and sensitivity 
analyses were pr for eight test case studies of the five mining 
methods from which cash flow analysis data and correlation formu- 
las for macromodeling were developed. These baseline solutions 
were reviewed to ensure results consistent with engineering judge- 
ment and field practices. 


19236 (FE—1520-25) Economic system analysis of coal precon- 
version technology. Quarterly report, July—September 1976. (Fluor 
Utah, Inc., San Mateo, Calif. (USA)). Oct 1976. Contract E(49-18)- 
1520. 17p. Dep. NTIS $3.50. 

¢ Cash Flow analysis program was modified to provide 
financial data of interest in evaluating a project. Comparative Cash 
Flow Analysis solutions using data from the micromodels and from 
the Area Dragline macromodel yielded close results for the baseline 
test situation. The program was modified to provide output in the 
form of a Financial Report Summary and a Case Description. It was 
tested thoroughly and appears to be operating satisfactorily. The 
draft Final Report on Area Stripping with Draglines (Illinois Basin) 
was submitted. This completes work on the Illinois Basin test case. 
Development of the Area Shovel Truck Macromodel is continuing. 
Regression analysis has been used to develop relationships for use in 
several subroutines. The macromodel has been run on a preliminary 
basis and is ready for review. Preliminary logic and list of correla- 
tions were developed for the Contour Stripping with i 
macromodel. The micromodel results were used to run Cash Flow 
Analysis for test cases in the following regions under study: Powder 
River Basin, Appalachia-Ohio, Green River, Appalachia-West Vir- 
ginia, Four Corners, Fort Union, and Texas Gulf 
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19237 (N—76-15534) Assessment of practicality of remote sens- 
ing techniques for a study of the effects of strip in Alabama. 
Final report, 1 Jul 1973—30 Jun 1975. Hughes, T.H.; Dillion, A.C.1.; 
White, J.R. Jr.; Drummond, S.E. Jr.; Hooks, W.G. (Alabama Univ., 
University (USA). Dept. of Geology and Geography). 30 Jun 1975. 
Contracts NAS8-29936;PROJ. 1-3-80-0084(1F). 190p. (NASA-CR— 
144126). NTIS $7.50. 

Because of the volume of coal produced by strip mining, the 
proximity of mining operations, and the diversity of mining ——— 
(e.g. contour stripping, area stripping, multiple seam stri a 
augering, as well as underground mining), the Warrior 
seemed best suited for initial studies on the physical impact of strip 
mining in Alabama. Two test sites, (Cordova and Searles) represen- 
tative of the various strip mining techniques and environmental 
problems, were chosen for intensive studies of the correlation be- 
tween remote sensing and ground truth data. Efforts were eventually 
concentrated in the Searles Area, since it is more accessible and 
offers a better opportunity for study of erosional and depositional 
processes than the Cordova Area. (Author) (GRA) 


19238 (PB—242580) Evaluation of mining constraints to the 
revitalization of Pennsylvania anthracite. Open file report. (Berger 
Associates, Harrisburg, Pa. (USA); Reidel (A.B.) Associates, Harris- 
burg, Pa. (USA)). Mar 1975. Contract $0241039. 375p. NTIS $10.00. 

Prepared in cooperation with Reidel (A. B.) Associates, Har- 
risburg, Pa. 

The objective of this research was to evaluate the technical 
and economic constraints on the extraction and utilization of anthra- 
cite coal and to determine the research and development needed in 
order to make anthracite coal more fully used as a premium energ 
resource. The report examines in detail the anthracite industry bot! 
past and pune and evaluates market possibilities. Anthracite re- 
serves and resources are analyzed and tabulated, and the problem of 
pumping and drainage from the flooded anthracite fields is covered. 
Current technology is considered in detail with a discussion of 
production techniques with potential for improvement. The contrac- 
tor concludes the report with a summary of constraints on the 
anthracite industry and the contractor’s recommendations for effect- 
ing a revitalization of that industry. An estimated production of 17 
million tons annually by 1990 can be anticipated if adequate plan- 
ning, research, and development to overcome present constraints are 
initiated in the near future. 


19239 (PB—246571) The evaluation of foamed concrete explo- 
f bulkheads. Final report. (MSA Research Corp., Evans 
City, Pa. (USA)). 21 Feb 1975. Contract H0122109. 85p. NTIS $5.00. 
Cast-in-place foamed concrete was investigated as a suitable 
bulkhead material for the construction of explosion-proof bulkheads 
in coal mines. Foamed concrete of density about 50 pcf meets the 
strength and permeability criteria and can be conveniently prepared 
placed with available mine-approved equipment. Foamed con- 
crete bulkheads should prove to “4 mana i in situations where 
a numbers are to be installed, with savings over conventional 
niques occurring in labor for the transport of supplies and the 
placement of bulkhead material. (GRA) 


19240 (PB—250527) Coal mine conveyor belt combustion prod- 
ucts identification and analysis. Annual report, 8 Aug 1973—8 Aug 
1974. Paciorek, K.L.; Dratzer, R.H.; Kaufman, J.; Nakahara, J.H. 
(Ultrasystems, Inc., Irvine, Calif. (USA)). Aug 1974. Contract 
H0133004. 162p. (SN-—-8220/A2). NTIS $6.75. 

The aim of this program was to develop a reliable and 
meaningful basis for assessing certain safety aspects, namely fire and, 
in particular, toxicity hazards of articles employed in underground 
coal mining operations. This investigation was centered on the 
thermal oxidative degradation of ‘pure’ ingredients used specifically 
in the formulation of conveyor beltings. A conveyor belt consists of 
the basic polymer, fiber (carcass) and the various additives necessary 
to impart the desired — characteristics. During the current 
program four groups of materials were investigated. Comparing the 
toxic product formation by the various formulation ingredients it 
was apparent that certain materials such as e.g., neoprene, (trisdich- 
loroporphy) phosphate and Dacron were definitely more hazardous 
than equivalent compositions. Similar findings were reported for 
actual conveyor beltings. These results showed clearly that system- 
atic investigations could lead to a substantial reduction, if not com- 
plete elimination, of the hazards arising from formation of oxidative 
thermal decomposition products by materials introduced into under- 
ground mines. (GRA) 


19241 (PB—250556) Remote control for continuous miners: a 
state-of-the-art review. Final report. Gent, L.D.; Boyd, J.W.; Belton, 
A.E.; Dansereau, E.1.; Fichna, B.A. (Boyd (John T.) Co., Pittsburgh, 
Pa. (USA)). Sep 1975. Contract S0346123. 91p. NTIS $5.00. 

The reviews the current state-of-the-art of remote 
control techniques for under; continuous miners. A delinea- 
tion of aspects requiring additional data is presented. Also a sum- 
mary and delineation are presented in overview form for the related 
section functions: roof control. haulage, ventilation, power supply, 
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and rock dusting. The automated remotely controlled continuous 
miner project is a long-range research effort. However, the program 
has been divided into intermediate steps resulting in incremental 
production increases throughout the program. Data are developed 
relating the impact of our pro research and development 
accomplishments to potential productivity impact. (GRA) 


19242 (PB—250626) Development of a non-clogging water spray 
system. Harris, H.E.; Segien, R.E. (Eastern Associated Coal 
Everett, Mass. (U t. of Research and Development). 28 
Nov 1975. Contract H0133047. 98p. NTIS $5.00. 

Causes of water spray oe clogging on coal mine face 
machines were investigated and d aes se ost nies Bee 
development, and subsequent poten field testing and demonstra- 
tion of a non-clogging water spray system. The non-clogging system 
was installed on three different continuous-mining machines. Fol- 
lowup tests showed that nozzle clogging was reduced by more than 
90 percent. Also, on one section respirable dust concentrations were 
measured before and after the two periods, there was significantly 
more coal mined after the system was in operation. (GRA) 


19243 (PB—250781) Cutting experiments using a rotating water 
in a borehole. Report of investigations, 1975. Savanick, G.A.; 


jet 
Ricketts, T.E.; Lohn, P.D.; Frank, J.N. (Bureau of Mines, Twin 


Cities, Minn. (USA). Twin Cities Metallurgy Research Center). Jan 
1976. 39p. (BM-RI—8095). NTIS $4.00. 

An experimental hydraulic jetting device intended to operate 
in a 16-inch-diameter borehole was designed, fabricated, and used to 
cut coal and simulated coal samples. This device contained two 
0.1007-inch-diameter nozzles that rotate in a plane perpendicular to a 
50-inch length of high pressure tubing. Numerous experiments were 
performed using a systematic variation of jet parameters coupled 
with assessments of cutting rates. These tests showed when operated 
at 4,000-psi pressure and 40-gpm flow rate (1) the device can 
fragment coal up to a distance or! 8 feet from the nozzle, (2) 4,000-psi 
jets cut more effectively than lower pressure jets with the same 
nozzle diameter, (3) stationary jets do not cut as effectively as 
moving jets, and (4) if kerfs are spaced closer than 1/2 inch, the jet is 
deflected and thereby loses cutting effectiveness. (GRA) 


19244 (PB—251353) Test procedure for coal-mine-dust-personal- 
sampler units. McCawley, M.A.; Roder, M.M. (National Inst. for 
Occupational Safety and Health, "Morgantown, W.Va. (USA). Test- 
ing and Certification Lab.). Jan 1976. 25p. (NIOSH/TC/A—003). 
NTIS $3.50. 

The performance of coal-mine-dust-personal sampler units is 
specified by 30 CFR 74. Tests for filter resistance, rotameter calibra- 
tion, flow against resistance capsule preweight, flow rate consisten- 
cy, high and low charge rundown, and pulsation frequency are 
given. The tests are used as part of the determination for whether or 
not a unit is approved. It should be noted that simpler requirements 
may not have written test procedures and other procedures may be 
published separately. (GRA) 


19245 (PB—253589) Evaluation of the cadmium disc breakflash 
in testing electrical circuits safety in explosive atmospheres. a compre- 
hensive study of intrinsic safety criteria. Open file Zborovsky, 
Z.; Cotugno, L.A. (Denver Research Inst., Colo. (USA)). Nov 1974. 
Contract HO111585. 167p. (BM-OFR—68-76). NTIS $6.75. 

See also PB-250 389. 

The research was conducted to analyze the criteria of obtain- 
ing ignition from a low-powered electrical apparatus containing no 
inductive elements, and to understand the importance of the different 
parameters with the ultimate aim of providing information that 
would permit the improvement of present testing techniques and 
apparatus. The cadmium disc breakflash as a testing apparatus was 
evaluated. The direct and indirect effects on the possibility of 
obtaining ignition with an 8.3 percent methane-air mixture from a 
resistive circuit were covered. (GRA) 


19246 Some effects tee «ae a © | 
reclamation of surface mined land in the midwest. LaFevers, J.R. 
(Argonne Natl. Lab). SAE Prepr.; No. 750582, 1-5(1975). 

This paper is concerned primarily with that portion of the 
Midwest typified by the area surface mining methods of coal extrac- 
tion associated with the eastern and western interior and part of the 
Appalachian coal fields. 


TRANSPORT AND HANDLING 
REFER ALSO TO CITATION(S) 19167, 19212 


19247 (FE—1794-6) Development of a continuous dry coal screw 

feeder. ly technical progress report, 1 October—31 December 
1975. Bell, HS. Jr.; Hathaway, T. (Ingersoll-Rand Research, Inc., 
Princeton, N.J. (USA). Jan 1976. Gisamat E(49-18)-1794. 162p. 
Dep. NTIS $6.75 
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The specific conditions under which coal is fed to the coal 
conversion process systems have been identified and are presented. 
This information was accumulated through a search of the = 
literature, consultation with ERDA personnel and additional field 
visits. A comparative operating cost analysis of existing coal feed 
techniques, lock-hopper and slurry pump, with the present dry coal 
screw feeder concept and a piston feeder, new in concept, was 
performed. The results indicate that the piston feeder is an attractive 
technique for coal delivery to high pressure gasifiers. The engineer- 
ing design of test facilities continued. Design of the pressurization 
system to simulate gasifier system ro at the point of coal 
discharge from the Negri Bossi V-12 screw feeder was completed 
and all components procured. The Negri Bossi V-12 screw feeder 
and its coal receiver are available. All major coal processing and 
safety equipment has been procured. Testing of the Negri Bossi V-12 
machine will evaluate screw feeder performance as a function of 
selected design and operation parameters. 


19248 (FE—1794-9) Development of a continuous dry coal screw 
feeder: phase I report. Bell, H.S. Jr.; Hathaway, T. (Ingersoll-Rand 
Research, Inc., Princeton, N.J. (USA)). Feb 1976. Contract E(49- 
18)-1794. 206p. Dep. NTIS $7.75. 

A definite need exists for methods of continuous, dry coal 
delivery to high pressure gasification processes to reduce overall 
system capital and operating costs and improve plant reliability by 
reducing the number of presently required coal delivery subsystems. 
For commercial-scale coal gasification, the coal feeders should be 
capable of delivering coal against a back pressure as high as 1500 
psig. Continuous dry coal feeders should be capable of handling coal 
particle sizes from 200 mesh to 2'/2ww and delivering such coal in 
the condition and size required by the process against the reactor 
pressure. It is recommended that development of the continuous dry 
coal screw feeder be pursued. This concept offers significant advan- 
tages in process simplification and control over lockhopper and 
slurry pumps feed systems. Further, this concept is readily adaptable 
to the high —- (1000 to 1500 psi) processes now in pilot plant 
status, which are candidates for future commercial scale use. 
on an overall evaluation, three new dry coal piston feeder concepts 
have been conceived that would permit the delivery of dry coal to a 
gasifier high pressure environment. 


19249 (PB—246764) Economics of coal transloaders. Final 
report. (Teknekron, Inc., Berkeley, Calif. (USA)). 22 Sep 1975. 
Contract FEA-P-05-75-7312-0. 33p. NTIS $4.00. 

The hypothetical case of the shipment of 3.5 million tons of 
coal annually from Harlan County, Kentucky, to a utility in Harllee, 
Georgia, is analyzed. In this case, the transloader would result in an 
annual savings of $6,522,000 ($1.84 per.ton). The report concludes 
that benefits of a transloader include new viability for small mine 
operators and increased coal production, and that while a trans- 
loader may be owned by a utility, steel company, railroad, or a large 
coal company, it seems ideal for a cooperative of small mine opera- 
tors. This study is divided into four basic parts: A summary and 
conclusion; description, capital costs, operating costs, analysis of 
financial feasibility, and possible modification to the general coal 
transloader; potential benefits of cooperatively-owned coal trans- 
loading facilities, including savings resulting from lower rail rates; 
and ownership aspects of coal transloaders. (GRA) 


19250 (PB—250126) Railroad freight car requirements for trans- 
porting energy, 1974—1985. Final report. Leilich, R.H.; Williams, J. 
(Peat, Marwick, Mitchell and Co., Washington, D.C. (USA)). Nov 
1974. Contract DI-14-01-0001-1670. 108p. NTIS $5.50. 

This study examines freight car capacity to handle future coal 
traffic, and the additional freight car requirements needed under 
three scenario levels of coal traffic from 1977 to 1985. It also 
examines the capability of freight car manufacturers and locomotive 
builders to produce the needed equipment and motive power and the 
constraints to increasing production levels. (GRA) 


19251 Fuel preparation process. Foulke, W.B. US Patent 
3,932,145. 13 Jan 1976. Filed date 3 May 1973. 6p. 

A fuel is produced by cleaning coal using an oil as a cleaning 
medium whereby the sulfur content of the fuel is substantially 
reduced and the heat content per pound is substantially increased by 
the reduction of water and other non-combustibles. The process may 
be used to produce a coal-oil fuel directly. 


19252 Coal crusher. Graveman, D.F. (to American Pulverizer 
Co.). US Patent 3,934,826. 27 Jan 1976. Filed date 5 Jun 1974. 6p. 

The breaker plate of a coal crusher has holes therein so that 
coal small enough to pass through those holes does so without being 
acted upon by the rotor. This increases the capacity of the crusher, 
reduces fines, and conserves power. The plate is oriented such that 
windage generated by the rotor urges the smaller pieces of coal 
through the holes. 


19253 Method and apparatus for comminution of coal and other 
materials to ultrafine sizes. Switzer, G.W. (to Gilbert Associates, 
Inc.). US Patent 3,973,733. 10 Aug 1976. Filed date 13 Sep 1974. 6p. 
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Apparatus and a method of comminuting coal to about 1 to 10 
microns size are disclosed comprising introducing the coal particles 
into a plurality of vessels, each of which is subjected to high 
pressure, superheated steam which infuses into the pores of said 
particles equalizing the pressure therein with that surrounding the 
particles in the vessel. By opening a discharge valve of each vessel 
connected to a nozzle leading into a housing, in which a idle 
wheel is located, the particles will burst in each vessel to smaller size 
because of the reduction of the pressure therein surrounding the 
particles. Opening of said valve will effect acceleration, turbulence 
and collision of the particles to cause further breakage particularly as 
the icles are further expanded through the nozzle and against the 
blades of the paddle wheel driven in a direction opposite that of the 
nozzle jets. The vessel may be operated under jal vacuum by 
— to a steam condenser through which cooling water 

lows. 


COMBUSTION 


REFER ALSO TO CITATION(S) 19163, 19166, 19179, 19188, 
19221, 19227, 20306, 20552 


19254 (FE—2471-3) Industrial applicatior fluidized bed combus- 
tion. Category III. Indirect fluid heaters. Quarterly technical report 
No. 1, July 1—September 30, 1976. Cherrington, D.C. (Exxon Re- 
search and Engineering Co., Florham Park, N.J. (USA)). 19 Oct 
1976. Contract E(49-18)-2471. 2lp. Dep. NTIS $3.50. 

A program has been initiated to evaluate the technical and 
economic potential for the application of fluidized bed combustion 
(FBC) technology to refinery and petrochemical plant indirect fired 
process heaters. The strategy will be to build on the available boiler- 
orientated FBC technology. Two pertinent areas that are not bein 
aduressed in the on-going boiler orientated programs and which will 
be investigated here concern the effects of larger tube size and 
hydrocarbon coking. Three laboratory experiments have been 
planned to generate data on (a) the effect of tube size and arrange- 
ment on bed fluidization, (b) relationships between heat flux and tube 
coking rate and (c) tube peripheral flux maldistribution in a fluidized 
bed. Based on these data a technical and economic evaluation of the 


commercial potential for this technology will be made. If favorable, 
Phase II will provide for the design, fabrication and operation of a 
10-15 MBtu/hr demonstration FBC process heater in an actual 
refinery complex. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 19202, 19262, 20878 


19255 (FEA/G—75-306) Potential of coal as a commodity to be 
traded on United States commodity exchanges: preliminary evaluation. 
(Marcom, Inc., Great Neck, N.Y. (USA)). 4 Apr 1975. 19p. NTIS. 

The energy needs of the nation have focused new attention on 
the coal industry. Coal is scheduled to play an important role in 
achieving American energy goals. The pattern for pricing and 
selling coal through individual negotiation which has existed for 
many years, is examined. One of the basic questions examined by the 
study is whether this method of doing business is applicable in view 
of the aggressive production plans that are now national policy. In 
addition, this marketing method is examined in terms of whether is 
serves the best interests of the various economic interests involved in 
the coal industry. Further, the questions relating to the possibilities 
of coal being traded as a commodity on one or more exchanges is 
considered. Many basic commodities are akin to coal in some ways, 
and are traded (bought and sold) on one or more commodities 
exchanges. The potential impacts on varius economic interests for 
coal are examined. A review of the shortcomings inherent in the 
present selling pattern, recommendation for changes to improve 
business, and suggested steps to implement such recommendations 
are included. 


19256 (PB—250785) Kentucky coal reserves: effects on coal in- 
dustry structure and output. Interim report. Greenbaum, M.E. (Ken- 
tucky Univ., Lexington (USA). Inst. for Mining and Minerals Re- 
search). Nov 1975. 30p. (IMMR—6-PDS5-75). NTIS $4.00. 

The land and coal industry structure is discussed. A compara- 
tive overview is presented of changes in the Kentucky Coal Industry 
structure from 1955 to 1972. Declining land productivity in Ken- 
tucky surface mining is also considered. (GRA) 


19257 (PB—251199) Eastern Kentucky coal + an eco- 
nomic Harvey, C.E. (Kentucky Univ., Lexington (USA). 
Inst. for Mining and Minerals Research). Nov 1975. 94p. (IMMR— 
8-PD6-75). NTIS $5.00. 

This rt examines the economic features of the Eastern 
Kentucky coal industry. The focus of this study is the economic 
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structure of the industry. It includes first a geographic identification 
of the markets for Eastern Kentucky coal, a tion of its user 
characteristics, and an estimation of its short-term demand prospects. 
The study also examines the structure of the Eastern Kentucky coal 
industry in the context of the national and regional industry of which 
it is an integral part. Firm concentration, competition, size distribu- 
tion, puadeniiviey, « capacity utilization, price, and profitability are 
some of the topics analyzed. (GRA) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 19161, 19175, 19216, 19239, 
19244, 19245, 21027, 21029 


19258 (N—75--27739) Prophylactic effect of head-cooling on coal 
miner's cramps. Report 2: The effect of head-cooling on coal miners 
under hot and humid environment. Shiratori, T.; Sasaki, K.; Suzuki, 
Y.; Ito, Y.; Saito, I. Jul 1975. Translation of Tohoku Ishi (Japan), V. 
66, No. 2, "1963 p 266-271. (NASA-TT-F—16449). 16p. NTIS $ $3.25. 

An examination was conducted of to 12 individuals who had 
been subjected to head-cooling in the hot and humid environment of 
the Joban coal mine to determine their body temperature, Ee. 
respiration, blood pressure, rate of perspiration, blood gravity, blood 
capacity, blood count, plasma protein, and urine. 
discussed. (Author) (GRA) 


19259 de A mye A study of the use < foam to control 
methane emission in coal mines. Final report, 1 Apr 1974—30 Sep 
1975. Taber, J.J.; Fulton, P.F. (Pittsburgh Univ., Pa. (USA). Dept. 
of Chemical and Petroleum Engineering). 9 Feb 1976. 100p. NTIS 


$5.00. 

This report describes the laboratory tests to determine a 
suitably stable ‘en, methods of emplacing the foal in coal, and a 
comparison of the effectiveness of foam and water for blocking the 
flow of gas through coal. It concludes that unstable foams are more 
effective than water in blocking the flow of methane but points out 
roma) difficulties with the use of the technique underground. 


19260 (PB—250368) Suppression of fire on underground coal 
mine conveyer belts. Warner, B.L. (Kidde (Walter) and Co., Inc 
Belleville, N.J. (USA)). 13 Sep 1974. Contract H0122086. Il lp. 
NTIS $5.50. 

The program involves the evaluation of means for suppress- 
ing fires on underground coal mine conveyor belts. Full-scale con- 
veyor belt fire tests were conducted to determine the requirements 
of automatically actuated water sprinkler, high expansion foam, and 
multipurpose dry powder extinguishing systems, and of various fire 
detection devices, necessary to adequately protect underground belt 
heads. The program included the development of a suitable full scale 
conveyor belt test fire, conducting of fire tests in which extinguish- 
ing and detection systems and equipment were evaluated, and testing 
to evaluate the effects of the oa mine environment on detection 
equipment. Preliminary testing conducted to develop a suitable test 
fire revealed that fire can pr ——_. on some conveyor belting 
classified as fire-resistant. New resistant PVC and new nonfire 
resistant rubber belts were used in the full-scale fire tests. These tests 
indicated that a single branch line sprinkler system with relatively 
low water pressure provides adequate belt head protection. (GRA) 


bo oS ee Development of improved methane sampling 

Final report May 1973—May 1975. Sonneman, G.B. (Bendix 

Corps Baltimore, Md. USA). Environmental Science Div.). Jun 
1975. Contract H0230019. 85p. (EIR—1066). NTIS $5.00. 

The objective of this contract was to develop and test in a 
working mine gas sampling systems for remote sampling of air at the 
working face for use with approved portable methane detectors and 
machine-mounted monitors. A portable unit with an 18-foot reach 
for use with methanometers and a hydraulically powered machine 
unit with three —— ports for use with methane monitors were 
designed and built. (GRA) 


e results are 


REGULATIONS 
REFER ALSO TO CITATION(S) 19238 


19262 (NP—21312) Effects of air quality requirements on coal 

supply. Hunter, T.W. (ICF, Inc., a D.C. (USA)). May 
1976. _ Bureau of _—_ Pittsburgh, P 

The purposes aFa cele ts anette ents 

emission regulations on coal utilization and supply; to examine the 

coos for new mining capacity and for increased coal utilization 

electric utilities; and to forecast demand/supply relationships to 

data are provided for a better understanding of 

ay involved in attaining a better balance between environmental 
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and economic objectives, and greater national energy self-sufficien- 
cy, through increased use of the nation’s abundant and well-dis- 
persed coal reserves. A comprehensive analysis has been made of 
coal delivered to electric utilities in the 12-mo. period July 1974-June 
1975 showing where and in what quantities they conform to estab- 
— or proposed air quality standards. For clarity in analyzing 
itions other data are included showing the S content t of 
con consumed, by geographical areas, in relation to coal-originating 
districts. For a greater appreciation of coal's position as a major 
component of nation’s energy structure, summary data are 
shown pertaining to its production, distribution, and consumption, iad 
potentials for future use in electric power generation, and to 
tials for new a pacity and indicated uses for which it is 
proposed to be developed. Interelationships indicated by these data, 
particularly as to geographical origins, destinations and uses of 
energy are characteristic of the mutual inte: among 
regions that have given strength to our national economic and social 
structure. 


19263 Oversight: Federal coal leasing program. Hearing before 
the Subcommittee on Minerals, Materials, 


N 
the Department of the Interior's new coal leasing 
policy 16, 1976. ag DC; Committee on Interior 
and Insular Affairs (1976). 573p. G 
This record of the hearing of the Committee on Interior and 
Insular Affairs on the Federal coal leasing program reviews aspects 
of: exploration, envitonmental impact, reclamation, economics, and 
developmental and performance standards. Included is also a survey 
submitted by the Bureau of Land Management of the existing 465 
Federal colt leases. (DDA) 


PETROLEUM 
REFER ALSO TO CITATION(S) 19152 


EXPLORATION 
REFER ALSO TO CITATION(S) 19269 


19264 (CONF-760539—, pp 279-282) Moessbauer down - Hole 
gravity meter. Spijkerman, J.J. (Ranger Engineering Corp., Fort 
Worth, TX); Singh, J.J.; Bohlen, D.H.; Brown, K.E.; Mazak, R.A. 
1976. 

From ERDA symposium on x- and gamma-ray sources and 
Cf May 197 Ann Arbor, Michigan, United States of America (USA) 

= “ 1976). 
In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

The application of the Moessbauer effect for a proposed 
down-hole gravitometer is described. The inherent precision of the 
Moessbauer effect presents a comparatively simpler and lower cost 
alternative technique for the measurement of gravitational anoma- 
lies, which have yielded the most definite information on oil reser- 
voir location. 


19265 Evaluation of oi] and gas saturation and efficiency of sand 
reservoirs from specific resistivity acid neutron gamma log data. 
Kovalenko, D.E. pp 119-127 of In Geophysical exploration in the 
Ukraine. Kiev; Tekhnika (1974). (In Russian) 
5 refs.; 3 figs.; 2 tables. 
The results are presented of using the methods of a simulta- 
neous interpretation of specific resistivity and prospecting neutron- 
gamma loggin a for estimating the nature of saturation and 
productivity oO! ne ee reservoirs of the lower Carboniferous 
riod in a number of Dnepropetrovsk-Donetsk hollow fields. The 
undary values of specific resativity are presented for actually oil- 
bearing and water-bearing beds, and also the values of a statistical 
obability of obtaining commercial inflow of oil and natural gas 
Sons reservoirs of varying specific resistivity. The recommendations 
are given regarding the realization of the method considered using 
electronic computers. 


Use of pulsed neutron-neutron 


according to 
Basin, Ya.N.; Novgorodov, 
Issledovatel’ skij Inst. Yadernoj Geofiziki i Geokhimii, Moscow 


V.A. (Vsesoyuznyj Nauchno- 


(USSR)). 50-51 of In Status and prospects of technical and 
methodical developments in geophysical exploration. Oktyabr’skij; 
VNIIGIS (1974). dn Russian) 

To isolate reservoirs, the formation and deformation 
tion zone parameters are used. They are estimated according to the 
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false oil saturation factor and the time of the penetration zone 
deformation which are determined from the complex exploration of 
cased wells using the pulse neutron logging, thermal neutron-neu- 
tron logging and gamma logging techniques. 


19267 Isotope characteristics of oils of Lublin region. Glogoc- 
zowski, J. (Instytut Naftowy, Krakow (Poland)). Przegl. Geol.; 23: 
No. 9, 425-428(1975). (In Polish). 

The paper presents a brief discussion of the present state of 
knowledge of the processes of isotope fractionation of coal, proceed- 
ing in nature, with a special attention paid to geochemical cycle of 
origin of oil. Moreover, the results of isotope studies on 54 sampies 
of Polish oils, and especially those concerning the samples of oils 
from the Lublin region are briefly discussed. The isotope studies 
have shown that 8 types of oil derived from Devonian and Carbon- 
iferous deposits of that region may be characterized as heavily 
metamorphosed and well-advanced in maturity processes. A group 
of 3 oils from Deblin, Abramow and Kock 2 (first horizon) drillings 
differs from the former in their features, which seems to indicate 
origin under conditions of lower temperature and lower degree of 
matamorphism. 


19268 Method of increasing permeability in subsurface earth 
formation. Colpoys, P.J. Jr.; Neel, E.A. Jr. (to Union Carbide Corp.). 
US Patent 3,976,138. 24 Aug 1976. Filed date 15 Oct 1975. 6p. 

Alumina propping agents having a size of at least 30 mesh are 
introduced into a fracture created in an oil well/or gas bearing earth 
formation to deposit a packed multilayer distribution of said alumina 
propping agents. | claim, no drawings. 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 19428, 20813, 20878 


19269 (NP—21250) Drilling for energy resources. (National 
Academy of Sciences - National Research Council, Washington, 
y (USA) 1976. 81p. National Research Council, Washington, 


This report provides an overview of the U.S. drilling indus- 
try. It describes the drilling equipment and techniques now used for 
finding and recovering oil, natural gas, coal, shale oil, nuclear fuels, 
and geothermal energy. Although by no means exhaustive, these 
descriptions provide the background necessary to adequately under- 
stand the problems inherent in attempts to increase instantaneous and 
overall drilling rates. 


19270 (PB—250821) Reservoir simulation manual. Final report. 
(Scientific Software Corp., Denver, — (USA)). 1975. Contract 
DI-14-08-0001-13926. 366p. NTIS $10. 

The basic mathematics of ie multi-dimensional petro- 
leum and natural gas reservoir simulation procedures are presented 
and applied in a tutorial format. (GRA) 


19271 Complex systems for investigation of exploitation wells. 
Trufanov, V.V.; Chernyj, V.B.; Ryabov, V.N.; Gajnaushin, A.G.; 
Dvoretskij, V.G. pp 39-40 of In Status and prospects of technical 
and methodical developments in geophysical exploration (Summar- 
ies of reports). Oktyabr’skij; VNIIGIS (1974). (In Russian) 

A complex instrument for exploration of deep-pumping wells 
is described. The instrument has a gamma logging channel and 
combined probes of a gamma-densimeter (GGP-type) and a thermo- 
electric production-meter (STD-type). 


PROCESSING 
REFER ALSO TO CITATION(S) 19157, 19254 


19272 Determination of the dynamics of hydrocarbon molecules 
on catalyst’s surfaces by means of neutron scattering. Stockmeyer, R. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Festkoerperforschung). Ber. Bunsenges. Phys. Chem.; 80: No. 7, 625- 
629(Jul 1976). (In German). 

2 figs.; 13 refs. 

The intensity distribution of slow neutrons scattered by ad- 
sorbed hydrocarbon molecules contains information on the dynamics 
of the molecules. In this paper the scattering law for incoherently 
scattering molecules is derived taking into account the very different 
mobility perpendicular and parallel to the surface. In contrast to the 
well known scattering law of threedimensionally diffusing particles 
the scattering law for twodimensional diffusion diverges logarithmi- 
cally at zero energy transfer. Conclusions relevant to the interpreta- 
tion of neutron scattering data are discussed. 
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PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 19286, 19287 


MARKETING AND ECONOMICS 


19273 (NTISUB/A—130-75/012) Monthly petroleum statistics 
report, December 1975. (Federal Energy Administration, Washing- 
ton, D.C. (USA)). Dec 1975. 18p. (FEA—B-75/174). NTIS $4.00. 

See also NTISUB/A—130-75/011. 

Contains tables, graphs, and data dealing with refinery pro- 
duction of petroleum products; primary stocks of crude oil and 
petroleum products; and imports of crude oil, unfinished oils, and 
petroleum products. (GRA) 


19274 (NTISUB/B—125-76/003) Petroleum market shares. A 
report on retail gasoline. Monthly report. (Federal Energy Adminis- 
tration, Washington, D.C. (USA)). Nov 1975. 7p. (FEA/B—76/ 
167). NTIS $4.00. 

This is one in a monthly series of reports that monitors 
changes in the aggregate market shares of motor gasoline retailers. It 
is based on a continuing survey of a sample of gasoline service 
stations conducted by the Bureau of the Census as collecting agent 
for FEA. The survey obtains data on the number of gallons sold by 
approximately 10,000 sample stations each month. (GRA) 


19275 (PB—249081) Petroleum market shares. Historical report 
on refiners and importers of motor gasoline, 1972 through 1974. 
(Federal Energy Administration, Washington, D.C. (USA)). Oct 
1975. 80p. (FEA/B—75/616). NTIS $5.00. 

The Federal Energy Administration (FEA) conducted a 
survey of refiners and importers of refined petroleum products for 
the period from January 1972 through December 1974. The survey 
collected historical information on the marketing of motor gasoline, 
other distillates, and residual fuel oils. This report covers the distri- 
bution of motor gasoline by refiners at the first point of sale into the 
marketing stream. (GRA) 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 20833 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 19284, 20307, 20829, 20887 


19276 (AD-A—017098) Feasibility of oil-pollution detection and 
monitoring from space: examples using ERTS-1 and SKYLAB data. 
Final report. Goldman, G.C.; Horvath, R. (Environmental Research 
Inst. of Michigan, Ann Arbor (USA). Infrared and _ Div.). 
Aug 1975. Contract DOT-CG-24063-A. 59p. NTIS $4.50. 

The necessity of detecting and monitoring an increasing 
number of coastal oil spills has precipitated an extensive U.S. Coast 
Guard evaluation of various surveillance methods. The purpose of 
this study was to determine and demonstrate the present and future 
utility of s -acquired remote sensor data, as an aid to the Coast 

Guard in fulfilling its assigned mission in the area of oil pollution 
detection and monitoring and law enforcement, by specifically eval- 
uating ERTS-1 and SKYLAB capabilities. Various digital-computer 
and photointerpretation methods were attempted in order to devel- 
op, or at least evaluate, the best means of analyzing the data. (GRA) 


be 0 (AD-A—017099) In-situ investigation of oil barrier shape 

and drag coefficients. Final report. Larrabee, R.M.; Brown, G.A. 
(Rhode Island Univ., Kingston (USA). Dept. of Ocean Engineering). 
1 Jul 1974. Contract DOT-CG-33962-A. 219p. NTIS $7.75. 

In-situ experimentation on a moored 100 foot section of 
commercially procured oil barrier was carried out. The objectives of 
this study were three-fold: To study oil barrier shape and tensions as 
influenced by current and wave action, to analyze data on the barrier 
shape with existing analyses and to compare results of tension and 
drag coefficient data with previous investigations. Actual barrier 
shape, measured by transit, was compared to a theoretical catenary 
drawn through the barrier end points. Shape, load, current, and 
wave data were used to calculate various drag coefficients for the 
boom. Two techniques were used to calculate drag coefficients for 
the barrier and results of each were compared. The effects of wave 
action on barrier loading were determined by the analysis of two 
previous investigators and the results compared. Values of drag 
coefficient were reduced to a basic drag coefficient, independent of 
barrier shape configuration as well as wave effects. Results of the 
investigation showed that the catenary curve is a good approxima- 
tion to barrier shape. (GRA) 
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19278 (AD-A—017100) Follow-up field survey of the oil pollu- 
tion from the tanker ‘METULA.' Final report. Hann, R.W. Jr. (Texas 
Agricultural and Mechanical Univ., College Station (USA). Re- 
search Foundation). Jan 1975. Contract DOT-CG-42444-A. 59p. 
NTIS $4.50. 

See also report dated Dec 1974 AD-A—003805. 

The team found that over 128 kilometers or 80 miles of beach 
have evidence of METULA oil impact. It is the author's judgement 
that a majority of the oil which came ashore in August and Septem- 
ber is still ashore. This would amount to some 20,000 tons of oil. 
This oil will continue to erode, leach into the water or be flushed 
from the estuaries and will be a chronic source of pollution for a 
long time to come. There appears to be substantial biological impact 
of the intertidal marine life, but the effect on other marine organisms 
is hard to determine. The oil spill is still having a detrimental effect 
on marine waterfowl and will continue to do so as long as unstabi- 
lized oil or mousse is located at the top of the beach zone and in 
estuarine areas and as long as contaminated mussels are used as a 
food source. (GRA) 


19279 (AD-A—017600) Comparison of ecological impacts of pos- 
tulated oil spills at selected Alaskan locations. Volume I. Introduction, 
summary, methodology, evaluation, and appendices. Final report. Isak- 
son, J.S.; Storie, J.M.; Vagners, J.; Erickson, G.A.; Kruger, J.F. 
(Mathematical Sciences Northwest, Inc., Bellevue, Wash. (USA)). 
Jun 1975. Contract DOT-CG-42913-A. 633p. NTIS $16.25. 

See also volume II, AD-A—017601. 

A ranking of potential environmental impact for spills of 
crude oil, diesel-2, Bunker C, and — in amounts ranging from 
100 to 50,000 barrels was made for specific sites at Yakutat Bay, 
Valdez Harbor, Valdez Narrows, Drift River Channel, Port 
Graham, Bay, Unimak Pass, Port Moller, Kvichak Bay, 
St. Matthew Island, Offshore Prudhoe, Onshore Prudhoe, Nome, 
Cape Blossom Channel, Colville River, River, Yukon River, and 
Denali Fault. Spills were assumed to disperse from inertial, viscous, 
surface tension, wind and current forces. Most probable wind and 
current conditions were utilized. Sites were characterized in terms of 
eight species habitats. Most probable cases were evaluated. A rating 
system was devised to characterize the impact based upon estimated 
species abundance, importance of species, and the impact of oil on 
such species over the short and long term. Impacts were estimated 
with the use of three-dimensional matrices. The same five locations 
pchredl the impact ratings where containment/cleanup were as- 
sumed to take place. (GRA) 


19280 (AD-A—017601) Comparison of ecological impacts of pos- 
tulated oil spills at selected Alaskan locations. Volume II. Results. 
Final report. Isakson, J.S.; Storie, J.M.; Vagners, J.; Erickson, G.A.; 
Kruger, J.F. (Mathematical Sciences Northwest, Inc., Bellevue, 
. (USA)). Jun 1975. Contract DOT-CG-42913-A. 865p. NTIS. 

See also volume I, AD-A—017600 
A ranking of potential environmental impact for spills of 
crude oil, diesel-2, Bunker C, and agen in amounts ranging from 
100 to 50,000 barrels was made for ific sites at Yakutat Bay, 
Valdez Harbor, Valdez Narrows, Drift River Channel, Port 
Graham, Kamishak Bay, Unimak Pass, Port Moller, Kvichak Bay, 
St. Matthew Island, Offshore Prudhoe, Onshore Prudhoe, Nome, 
Cape Blossom Channel, Colville River, Yukon River, and Denali 
Fault. Spills were assumed to disperse from inertial, viscous, surface 
tension, wind and current forces. Most probable wind and current 
conditions were utilized. Sites were characterized in terms of eight 
species habitats. Most probable cases were evaluated. A rating 
system was devised to characterize the impact based upon estimated 
ies abundance, importance of species, and the impact of oil on 


such species over the short and long term. Impacts were estimated 


with the use of three-dimensional matrices. The hi t impact 
ratings were a for spills at Port Graham, Valdez Narrows, 
Unimak Pass, and the Yukon River Crossing, assuming no spill 
cleanup. The same five locations dominated the impact ee were 
containment/cleanup were assumed to take place. (GRA 


19281 (PB—249349) Environmental consequences of on-shore ac- 
tivity in four New Jersey coastal counties resulting from off-shore oil 

t. Final report, 1975—90. Narkus-Kramer, M.; Ratick, S.; 
Watson, A. (IR and T, Arlington, Va. (USA); Environmental Pro- 
tection Agency, ——— D.C. (USA)). Sep 1975. 46p. IRT— 


393-R). NTIS $4.00 

Prepared in cooperation with Environmental Protection 
Agency, Washington, D.C. SEAS Working Group. 

Increases in onshore air and water pow levels for four 
New Jersey coastal counties resulting from the proposed Mid- 
Atlantic oil and gas lease sale (Sale no. 40) were estimated based on 
the projections of economic activity for 1975, 1980, 1985, and 1990. 
(GRA) 


19282 (PB—250612) Methodology for the siting of onshore facili- 
associated with OCS development. Interim 


ties report No. 1. (New 
England River Basins Commission, Boston, Mass. (USA)). Dec 1975. 
139p. (NERBC—25). NTIS $6.00. 


PETROLEUM 


This report provides information to states involved in - 

ning for the onshore effects of Outer Continental Shelf ( oil 

an gas activities. Literature searches, conversations with industry 
representatives, and analogy-building from OCS areas previously 

explored and/or developed, are the principal techniques which have 

been employed by the nm staff for the purposes of analyzing and 

documenting onshore facility siting methodologies. It describes and 

analyzes service bases, the industry methodologies for these service 

bases, and the subsequent effect the short-term early siting decisions 

have on future locational patterns for other onshore facilities. (GRA) 


19283 Oily bilge water treatment a os Ute ae 
system. Harris, L.R.; Jackson, D.F.; Schatzber, ki. § (Naval 
Research and Development Center, ‘Annapolis, J. Eng. ind 
98: No. 4, 1215-1220(Nov 1976). 

From Intersociety conference on environmental systems; San 
Diego, CA, USA (12 Jul 1976). 

The Navy has been developing various oil pollution abate- 
ment systems. One potential process for the separation of oil in bilge 
water is ultrafiltration, a pressure-driven membrane process which 
can separate, concentrate, and fractionate macromolecular solutes 
and suspended species from water. A tubular ultrafiltration system 
using cellulosic and noncellulosic membranes was tested with bilge 
oil obtained from a patrol craft. Tests were also conducted with tap 
water, river water, a turbine lubricating oil, and a fuel oil, alone and 
in combination with a nonionic detergent. The addition of the 
detergent was observed to result in a —— flux decline than when 
any of the fluids were evaluated alone th membrane t pro- 
duced a permeate with an oil content generally less than 15 m 
Although the noncellulosic membranes exhibited higher flux rates 
than the cellulosic membranes, only the former could be restored by 
a cleaning operation to its initial water flux after experiencing a 
decline in flux. A cumulative irreversible flux decline was exhibited 
by the cellulosic membrane. yee —— some of which 
were time-consuming, consisted of flushing the membrane with 
ultrafiltrate, distilled water, tap water, or the manufacturer's 
enzyme-detergent formulation. Only the last of these, when em- 
am pes at elevated temperature (125°F), restored the initial water 

ux of the noncellulosic membrane. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 20300 


19284 (PB—249199) Economic study of the possible impacts of a 
potential Baltimore Canyon sale. Technical paper number 1. Final 
report 1975-1990. Reinfeld, K.D.; Callahan, F.F. (Bureau of Land 
Management, New York (USA). New York Outer Continental Shelf 
Office). Dec 1975. 267p. (BLM/OCS/NY—75/40.1). NTIS $9.00. 

This report discusses possible onshore impacts that the poten- 
tial leasing of the Baltimore Canyon Outer Continental Shelf could 
have on the Mid-Atlantic coastal region. It considers onshore prob- 
lems that could stem from the proposed sale and factors that could 
determine the possible socio-economic impacts. (GRA) 


PROPERTIES 
REFER ALSO TO CITATION(S) 19220 


19285 (AD-A—018465) 100-gpm electrokinetic fuel decontamin- 
ator. Final technical report. Prem, L.L.; McCoy, L.R.; Davis, V.C. 
(Atomics International Div., Canoga Park, Calif. (USA)). 15 May 
1975. Contract DAAK02-72-C-0640. 73p. (AI—75-8). NTIS $4.50. 
Investigative work carried out under Contract DAAK 02-69- 
C-0643, demonstrated that high voltage alternating electric fields 
could de-stabilize onedaher emulsions using No. 2 Diesel as the 
test fuel. Other fuels such as JP-5 and gasoline were also successfully 
treated in this manner. A design scale-up was made from the 10-gpm 
breadboard model built and operated previously to a 100-gpm pilot 
model, improved de-entrainment means, and automatic water drain 
control. Implicit in the scale-up design was modification of electrode 
structure to permit more practical means of fabricating the larger 
electrodes. This matter together with de-entrainment studies and 
automatic drain provisions are described. Initial design studies indi- 
cated that two concepts offered individual advantages. The use of 
separate vessels for the electrocoalescer and filter units offered 
simplicity of design. The unit constructed in this manner is de- 
a . The second design in which both the electrocoalescer and 
filters were housed in a single vessel provided a more compact 
arrangement. The unit built in accordance with this design (integral 
unit) is described. Test results with the two vessel designs are 
summarized. (GRA) 


19286 (AD-A—020298) Analysis of chitin in contaminated fuels. 
Final report Dec 1973—Jul 1975. Ernst, G.; Emeric, D.A.; Levine, S. 
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(Army Mobility Equipment Research and Development Center, 
Fort Belvoir, Va. (USA)). Sep 1975. 15p. (USAMERDC—2158). 
NTIS $3.50. 

A test method is described for indicating an early stage of 
biodegradation (fouling) of hydrocarbon fuels by fungi and for 
chemically differentiating a massive fungus contamination from a 
nonbiological one. The test results may be used to differentiate 
between corrosion caused by fungi and from other origins. The test 
method is based on the chemical analysis of chitin, a polymer of N- 
acetylglucosamine, which is a cell wall constituent of most fungi. 
(Author) (GRA) 


19287 (AD-A—023848) U.S. Army helicopter modified fuel de- 
velopment program: review of emulsified and gelled fuel studies. Final 
report. Weatherford, W.D. Jr; Schaekel, F.W. (Southwest Research 
Inst., San Antonio, Tex. (USA). Army Fuels and Lubricants Re- 
search Lab.). Jun 1975. Contract DAADO5-70-C-0250. 85p. 
(AFLRL—69). NTIS $5.00. 

The report describes the general physical characteristics of 
the pumpable, high-internal-phase-ratio emulsified fuels developed as 
part of this research program and explains apparently anomalous 
flow behavior in terms of rheological effects identified during the 
program. The studies described in this report established that the 
crash-fire-safety properties of volatile fuels such as JP-4 could not be 

. Significantly improved by emulsification or gellation with presently 
developed additives. Experimental studies demonstrated that low- 
volatility JP-8 and Jet A-1 fuels possess fire safety advantages over 
JP-4 fuel; however, in fuel misting situations, liquid JP-8 appears to 
be no safer than liquid JP-4. On the other hand, high-internal-phase- 
ratio rigid emulsions of JP-8 retain their fire-safety advantage over 
liquid JP-4 fuel in mist-forming situations. Hence, emphasis in the 
research program conducted after 1969 was placed on the use of JP- 
8, JP-5, and Jet A-1 fuels. Flammability experiments demonstrated 
that the low-consistency gelled Jet A-1 fuel developed by FAA 
would not produce mist fires under the conditions of the tests 
employed. Its compatibility with UH-ID/H fuel system components 
was better than that of emulsions, but it was observed that this fuel 
thickened substantially upon exposure to a quiescent water layer, 
apparently because of selective extraction of gel-thinning ingredients 
by the water phase. (GRA 


19288 (CONF-760539—, pp 194-197) Radioisotope immersion 
probe for continuous or discrete measurements of ies cir ae 
poate “ refinery products. Teller, S. (Isotopcentralen, Copenha- 
gen). ; 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

The sulfur content of fuel oils and the lead content of gaso- 
lines can be determined in a single measurement by a simultaneous 
detection of scattered and transmitted low-energy x-ray. A proto- 
type immersion probe was developed, and a precison of 0.02 percent 
sulfur and 20 ppM lead was obtained for a counting period of 1 
minute. 


COMBUSTION 


REFER ALSO TO CITATION(S) 20552 


NATURAL GAS 


REFER ALSO TO CITATION(S) 19152 


EXPLORATION 


REFER ALSO TO CITATION(S) 19265, 19266, 19268 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 19269, 19270, 20322, 20878 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 19282, 19284, 20836 
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ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 
REFER ALSO TO CITATION(S) 20811, 20812, 20814, 20815 


19289 (UCRL—50036-76-3) Quarterly report: the LLL massive 
hydraulic fracturing program for gas stimulation, July—September 
1976. Hanson, M.E.; Emerson, D.O.; Heard, H.C.; Shaffer, R.J.; 
Carlson, R.C. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 25 Oct 1976. Contract W-7405-ENG-48. 18p. Dep. 
NTIS $3.50. 

This report summarizes work accomplished during the third 
quarter (July through September 1976) of our program for 
stimulation by massive hydraulic fracturing (MHF) and other stimu- 
lation methods. In this. quarter, we: (1) continued to develop an 
elastic-porous flow model to simulate and analyze the MHF process; 
(2) continued to acquire and interpret geological and geophysical 
data on the tight western gas reservoirs and the eastern Devonian 
shales; (3) began measuring the low-stress mechanical properties of 
Devonian shale using cores from a recently drilled well in West 
Virginia; and (4) be, analyzing sonic-log data from the West 
Virginian Devonian shale. . 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 19284 


19290 (PB—250623) Analysis of the impacts of the projected 
natural gas curtailments for the winter 1975—1976. (Office of Tech- 
nology Assessment (U.S. Congress), Washington, D.C.). Nov 1975. 
4lp. (OTA-E—13). NTIS $4.00. 

Natural gas curtailments have been a continuing and growin: 
phenomenon since 1970, and are projected for the winter of 1975-76 
at a level that would cause severe constraints on economic activity. 
The objectives of this study are to determine the extent to which 
these projected curtailments reflect the actual situation and what the 
impacts and potential danger points might be as a result of the 
natural gas shortage. A list is presented of important issues which are 
intimately related to the overall problem of natural gas shortages and 
need to be addressed in determining its solution. (GRA) 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 20500 


oe (P3—251256) Gas supplies of interstate —e~° gas pipe- 
line companies, 1974, (Federal Power Commission, Washington, 
D.C. (USA). Bureau of Natural Gas). Mar 1976. 126p. NTIS $6.00. 

See also PB—232685. 

Contents include: total interstate gas supply; summary, do- 
mestic gas supply trends interstate pipeline companies; imports and 
exports; regional distribution of domestic gas reserves by FPC gas 
areas and by state; Domestic gas reserves, major gas supply compa- 
(GRA) gas supply composition by company; and deliverability. 


COMBUSTION 


REFER ALSO TO CITATION(S) 20552 


STORAGE 


REFER ALSO TO CITATION(S) 20813 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 19152, 21037 


19292 (AD-A—022078) Oil shale: acceleration of its develop- 
ment. Technical report. Trabandt, C.A. Coal Co., Trivoli, 
Ill. (USA)). 9 Oct 1974. Contract N00014-74-C-0348. 33p. 
lags ie tty NTIS $4.00. 


Developmen: tae’ Bessho Hovelan tent Inc. (DEI), a wholly owned sub- 
sidiary of the Paraho elopment Corporation, has submitted a 


proposal to the Office of Naval Petroleum and Oil Shale Reserves of 
the Department of the Navy for the acceleration of oil shale devel- 
opment. The proposal was prepared after a series of meetings and 
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discussions with various representatives of the Department of Interi- 
or and the Department of the Navy who are associated with oil shale 
pos ment and/or the Naval Oil Shale Reserves (NOSR). The 
thrust of the proposal is the expansion and extension of an 
cae oil shale research project utilizing the Paraho oil shale retort 
process. The project is being conducted under a lease arrangement 
with the Department of the Interior which includes the use of oil 
shale from the NOSR. This evaluation will discuss the DEI proposal 
in terms of the justification, the feasibility, r ~~ implementation 
action, and several special considerations for t ment of the 
Navy.’ The discussion is based on the whens of DEI's pro 
and independent investigations in several areas associated with the 
souguaaielient (GRA) 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 19431 


SITE HYDROLOGY 
REFER ALSO TO CITATION(S) 20878 


DRILLING, FRACTURING, AND MINING 


REFER ALSO TO CITATION(S) 19269 


OIL PRODUCTION, RECOVERY, AND REFINING 


19293 (LERC/TPR—76/2) Scale-up er aR a between 10- 
ton and 150-ton oil-shale batch retorts. Dockter, L.; Harak, A.E. 
(Energy Research and Development Administration, Laramie, Wyo. 
(USA). Laramie Energy Research Center). Aug 1976. 27p. Dep. 
NTIS $4.00. 

The retorting characteristics of a column of mine-run, un- 
graded oil shale ranging in size from fines to pieces weighing as 
much as 5 tons are being investigated. Two retorts nominally sized at 
10 and 150 tons were used in this investigation to simulate the 
forward-combustion, modified in-situ process for retorting oil shale. 
The results of twelve experiments performed in these two retorts at 
six duplicate operating conditions are compared to assist in develop- 
ing scale-up factors for the process. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 19294, 19295 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 20878 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 20217, 20302 


19294 (PB—250521) Wildlife and oil shale: a problem analysis 
and research program. Volume I. Report. Report for 21 Apr—31 Dec 
1975. Burke, H.D. (Thorne Ecological Inst., Boulder, Colo. (USA)). 
Sep 1975. Contract DI-14-16-0008-927. 127p. NTIS $6.00. 

See also Volume II, PB—250522. 

The program analysis and research De considers the 
natural and social environment of the Oil Shale Region of north- 
western Colorado, northeastern Utah, and southwestern Wyoming. 
The purpose was to examine and evaluate the probable consequences 
of a developing oil shale industry upon the environment, to devise 
research studies that would evaluate environmental and social 
changes, and to assist in avoiding or mi os undesirable changes, 
particularly as they pertain to wildlife. analysis was done by a 
group of nineteen highly qualified scientists with extensive experi- 
ened dhe 2 Prado gem oe ee ene ae 

appropriate studies. Through ope ts hee sets rd 
bey questions ’, the Ane mee 162 studies submitted were 
128. Ten studies were selected from this number as ‘Priority Studies’ 
recommended for immediate implementation. (GRA) 


19295 (PB—250522) Wildlife and oil shale: a problem analysis 
and research program. Volume II. Appendix. Report for 21 Apr—31 
Dec 1975. Burke, H.D. (Thorne Ecological Inst., Boulder, Colo. 
(USA)). ay: 1975. Contract DI-14-16-0008-927. 144p. NTIS $6.00. 
ae a 2 PB—250521. 
The appendix is designed to apply to the program of studies 
recommended in the problem analysis and research program Volume 


a 


FISSION FUELS 1963 


I. It has two purposes: (1) to provide references that may be used in 
the preparation of requests for proposals or for caelien and (2) to 
pon a — up of references for a reference library for 

erences that follow are listed taxonomically as 
follows, ‘soma ecosystems, water quality, terrestrial ecosystems, 
industrial eee on wildlife, reptiles and amphibians, blood-sucking 
arthropods and disease vectors. GRA) 


FISSION FUELS 


REFER ALSO TO CITATION(S) 20458 


19296 (CEA-CONF—3287) Fuel cycle industry of France. De- 
villiers, J.P. (CEA Direction des Productions, 92 - Chatillon 
cms 1975. aa T (In French). (CONF-7509165—11). INIS. 
From S.E.E. National Congress) evolution of the energy 
— throughout the world. Consequences on the production 
and utilization of electric power; Biarritz, France (30 Sep 1975). 
When the energy crisis arose, experts asserted that uranium 
was abundant and well distributed and that consumer countries need 
not fear a a se in supply. In point of fact, the decisions 
announced in 1974 to accelerate nuclear programs have upset the 
natural uranium market and have deeply modified commercial pros- 
pects respecting enrichment and retreatment. The demand for fuel is 
most sensitive to changes made in reactor construction programs. As 
a result of the deadline for setting up production units in certain 
phases of the fuel cycle, fluctuations will probably occur again 
during the next 15 years. Taken as a whole, the fuel cycle industry 
calls for heavy investments, compared with the added value that 
they generate. It might therefore be feared that hesitancy on the part 
of the industry could compromise its ability to adapt itself to the 
needs of utilities producing electricity, and one can understand the 
vigilance of the latter when their security of supply is involved. The 
many projects now being carried out in the various phases of the 
cycle show, however, that this adaptation should continue under 
satisfactory conditions. 


19297 (PB—247679) Coal future: economic and technological 
ye gy of initiatives and innovations to secure fuel supply indepen- 

B. Final report. Reiber, M.; Soo, S.L.; Stukel, J. 
Cites Univ., Urbana (USA). Center for Advanced Computation). 
May 1975. 36p. (UIUC-CAC-DN—75-163B). NTIS $4.00. 

See also PB—247678. 

Energy costs of mining, preparing, reprocessing, and dispos- 
ing of fuel for an average 1000 MWe nuclear power plant are 
discussed. This model plant is assumed to average one boiling water 
reactor (BWR) and two pressurized water reactors (PWR). The 
energy cost of materials needed to construct a boiling water reactor 
plant is also discussed. (GRA) 


19298 Nuclear fuel operations. Allday, C. (British Nuclear Fuels 
Ltd., London). pp 96-102 of In Nuclear power and the public 
oh the implication for business. London; Financial Times 
(1976). 

From Nuclear power and the public interest - the implication 
for business; London, UK (8 Jul 1976). 

The operations of the British Nuclear Fuels Limited are 
discussed against the background of the title of the Conference. The 
subject is treated under the following heads: economics of nuclear 
power; nuclear fuel cycle (uranium, uranium ore concentrate to 
uranium hexafluoride conversion, enrichment, fuel fabrication, re- 
processing); environmental issues (fission product storage, plutoni- 


RESERVES 


19299 (CEA-CONF—3423) Oklo fossil reactor. Roth, E. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
it. de Recherche et Analyse). 18 Feb 1975. 9p. (CONF-750378— 


1). INIS. 

From Symposium on mass spectrometry; Mainz, German, 
Federal Republic of (F.R. Germany) (6 Mar 1975). 

From the observation of anomalous **°U content of a UFs 
cylinder in Pierrelatte, it was possible to trace back this anomaly to 
minerals coming from the Oklo quarry in Gabon. Large variations in 
*5U content such as were observed could only come from very 

aoe bo one of them being induced fission. To investigate 

is hypothesis, fission rare earths and their isotopic composition 

were studied unequivocally assigned the phenomenon to a reaction 
of fission of **°U. 


19300 Views on uranium and thorium resources. M.F.; 
Platt, J. (Electric Power Research Institute, Palo Alto, (usa). Ann. 
Noel Energy; 2: No. 11;12, 751-762(1975). 
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From Wingspread conference on advanced converters and 
near breeders; Racine, Wisconsin, SA (14 May 1975). 

In a discussion of uranium resources the inadequacies and 
reliability of current data are referred to. Methods of approach to 
the estimation of U.S. potential resources by AEC/ERDA, the U.S. 
Geological Survey (USGS) and the Electric Power Research Insti- 
tute (EPRI) are described. A brief review is then given of actual 
uranium estimates and methods of presentation by each of these 
authorities. The possible contributions of uranium from unconven- 
tional deposits such as low grade ores, coal and various rocks are 
also briefly considered. Information on thorium resources is de- 
scribed as sparse, and the resources insufficiently assessed. Identified 
thorium resources in the U.S., and several recent estimates, are 
quoted. 


19301 Uranium mineralization in the South Alligator River 
Valley. Ayres, D.E.; Eadington, P.J. (CSIRO, Sydney, Aust). Miner. 
Deposita; 10: No. 1, 27-41(1975). 

Geological identification of 5 deposits is followed by hypoth- 
eses of mineralization processes based on Eh groundwater condi- 
tions, and analysis of aquifer position. 20 refs. 


19302 Study of the radioactive equilibrium of the uranium-radium 
family in some uraniferous ores by alpha . Richard, P.; 
Canivet-Landragin, C.; Coppens, R. (Nancy-1 Univ., 54 (France)). 
pp 393-415 of In Proceedings of the 95th National Congress of the 
Societes Savantes’. Paris, France; Bibliotheque Nationale (1975). (In 
French) 

From 95. National Congress of the ‘Societes Savantes’; Reims, 
France (23 Mar 1970). 

Without calling on chemical separation techniques liable to 
impair the mineralogical entity of the samples, the method described 
here enables the alpha radiation intensities of the eight alpha-emitting 
isotopes in the uranium-radium family to be determined quantitative- 
ly by a spectrometric study using semi-conductor detectors. The 
method is applied to minerals in equilibrium: pitchblende, uraninite; 
and to newly-formed minerals: uranopilite, autunite, chalcolite etc. 


19303 Fossil nuclear reactors. Maurette, M. (Centre de Spectro- 
metric Nucleaire, Orsay, France). Annu. Rev. Nucl. Sci.; 26: 319- 
350(1976). 

The discussion of fossil nuclear reactors (the Oklo phenom- 
enon) covers the earth science background, neutron-induced isotopes 
and reactor operating conditions, radiation-damage studies, and reac- 
tor modeling. In conclusion possible future studies are suggested and 
us cas of the data obtained in past studies is summarized. 


19304 Nuclear fuel cycle: (1) providing uranium. Hunt, N. 
(UKAEA). J. Inst. Fuel; 49: 87-91(Jun 1976). 

Although uranium has between 1.7 and 3 million times the 
energy content of fossil fuels, not more than 1% of this can be 
released using thermal nuclear reactors. If these reactors alone are 
used, the world will almost certainly face a severe shortage of 
accessible uranium by the end of the century, even if prospecting 
programmes are unusually successful. However, fast reactors can use 
to reject uranium and plutonium from thermal reactors, and extract 
50-70% of the energy. Against the background of increasing com 
tition for both fossil and nuclear fuels, the development of fast 
reactors offers the only demonstrated large new source of energy. 
The problem remains to find enough uranium to fuel the thermal 
reactors until fast reactors can be introduced in numbers. Most of the 
western world uranium reserves are held by the USA and members 
(or ex-members) of the British Commonwealth. The enigma is 
whether this is because these were the countries most a 
explored (because they were accessible to the nuclear powers of the 
day) or whether, by coincidence, this is where the most favourable 
geological formations lie. Only time and a large investment in 
exploration will tell. 


19305 Uranium: the World picture. Silver, J.M.; Wright, W.J. S. 
Afr. Min. Eng. J.; 88: No. 4118, 45-53(Jul 1976). 

The world resources of uranium and the future demand for 
uranium are discussed. The amount of uranium available depends on 
the price which users are prepared to pay for its recovery. As the 
price is increased, there is an incentive to recover uranium from 
lower grade or more difficult deposits. In view of this, attention is 
drawn to the development of the uranium industry in Australias. 


19306 Low grade uranium ores as potential sources of raw mate- 
rial, Venzlaff, H. (Bundesanstalt fuer Geowissenschaften und Roh- 
stoffe, Hanover). Atomwirtsch., Atomtech.; 21: No. 8, 398-401(Aug 
1976). (In German). 
1916 From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
Reports on the uranium requirement and the uranium reserves 
show that, even if the demand were to be stretched out slightly, the 
rate of new discoveries of uranium would have to be doubled or 


even tripled within a few years in order to ensure supply. Despite 
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some spectacular discoveries of a scale deposits in Australia it 
must be said that only very few truly new uranium provinces have 
been discovered over the past twenty years. In this situation more 
attention is now being devoted to low grade uranium depositis, to 
findings whose concentration does not exceed 1,000 ppm. These 
deposits contain quantities of uranium many times larger than the 
deposits that can now be mined at prices up to 30/lb of UsOs. Even 
now low grade uranium ore is being mined as a byproduct, with the 
actual valuable mineral producing most of the income from mining 
activities. However, if one strikes a balance in this situation, one 
finds that only | of the requirement can be met in this way. 
Hence, all possibilities must be exhausted to mine uranium as a 
byproduct, new Ser taadaiees of uranium production from low grade 
ores must be developed, and also conventional prospection must be 
intensified, if the continuity of supply of the nuclear power stations 
in the eighties and nineties is to be guarant 


EXPLORATION 
REFER ALSO TO CITATION(S) 19269 


19307 (GJBX—18(76)) Development of a neutron logging tool 
for uranium exploration. Reichardt, J. (Kaman Sciences Corp., Colo- 
rado Springs, Colo. (USA)). 1 Oct 1976. Contract E(05-1)- 1655. 4lp. 
Dep. NTIS $4.00. 

Specifications and test data for the logging tool are given. 
The data given demonstrate that the Kaman Neutron Logging Tool 
is an effective instrument for use in uranium exploration. The tool 
may be used to make stationary neutron assays of uranium ore grade 
or moving logs in either the neutron or natural gamma mode. The 
neutron count data show excellent correlation to ore grade down to 
the lowest concentrations available in the ERDA—Grand Junction 
test pits. The data indicate that it is entirely feasible to assay 
borehole uranium ore down to the .01 percent U3Os level. (WHK) 


19308 (GJBX—55(76)) Uranium favorability of precambrian 
rocks in the Badger Flats - Elkhorn Thrust Area, Park and Teller 
Counties, Colorado. Gallagher, G.L. (Energy Research and Develop- 
ment Administration, Grand Junction, Colo. (USA). Grand Junction 
Office). Oct 1976. Contract E(05-1)-1664. 38p. Dep. NTIS $4.00. 

The area is approximately 1,800 square miles and extends 
from Cripple Creek northward to Fairplay and Bailey. The Precam- 
brian rocks include the metamorphic sequences of the Idaho Springs 
Formation and the Boulder Creek Granodiorite, Silver Plume Gran- 
ite, Pikes Peak Granite, and Redskin Granite. The known uranium 
deposits in the area include six vein deposits, three pegmatite occur- 
rences, and one zone of probable secondary enrichment; they have 
not yielded any significant — The vein deposits are prob- 
ably the result of downward percolation of ground water. The zone 
of secondary uranium enrichment may have formed above a volcan- 
ic pipe, vein, or tuffaceous lake bed. Favorability in the area is 
considered good for both vein and large, disseminated, low-grade 
uranium d its. On the bases of known uranium occurrences, 
favorable structures and host rocks, and a water-sampling program, 
recommendations are given for exploration. The occurrences in the 
area have substantial similarities with the Rossing deposit in South- 
West Africa and the Wheeler Basin uranium occurrence in Grand 
County, Colorado. 6 figures, 9 tables. (DLC) 


19309 ——— Hydrogeochemical and stream sediment 
reconnaissance: eastern United States. National Uranium Resource 
Evaluation Program. on River Laboratory quarterly report, 
July—September 1976. (Du Pont de Nemours (E.I1.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.). 1976. Contract E(07-2)-1. 55p. 
(DPST—76-138-3). Dep. NTIS $4.50. 

This progress report summarizes the accomplishments, status, 
and program of the SRL contribution to the program which 
is to evaluate domestic uranium resources in the USA and to identify 
areas favorable for commercial U exploration. SRL is responsible for 
sediment reconnaissance of twenty-five states in the eastern U.S. 
Field data and sample collection, laboratory analyses, and data 
analysis are discussed. (DLC) 


19310 heneamn National Uranium Resource Evaluation 
and Stream 


Sediment Reconnaissance 
in oo United States. FY 1976A, July 1, 1976—Septem- 
ber 30, 1976. Arendt, J.W. (Oak Ridge Gaseous Diffusion Plant, 
Tenn. (USA)). 24 Nov 1976. Contract W-7405-ENG-26. 59p. (K/ 
UR—3(Pt.1)). Dep. NTIS $4.50. 

The production sampling program for the Uranium Resource 
Evaluation (URE) Project continued in Texas Gulf Coast and was 
started in Northwest Texas. Pilot surveys were completed in North 
Dakota, South Dakota, Minnesota, and Wisconsin; and a pilot survey 
was started in the Upper Peninsula of Michigan. The Northwest 
Texas Pilot Survey was oes for open filing by ERDA. Modifi- 
cation of the URE Clean Room Laboratory was completed. The 
laboratory layout is presented, and the analytical instrumentation is 
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described. A project status and summary of UCC-ND activities 
during the quarter are presented in the following sections of this 
a Also included is a listing of plans for the First Quarter FY 


19311 (PEL—252) Use of radiometric-logging techniques to de- 
termine uranium grade in certain mineralized Karoo boreholes. 
Corner, B.; De Beer, G.P. (Atomic Energy Board, Pelindaba, Pre- 
toria (South Africa)). May 1976. 9p. INIS. 

During the period September-October 1975, 22 mineralized 
boreholes in nine different Karoo uranium occurrences were logged 
radiometrically with the aim of determining to what accuracy the 
actual uranium grade could be predicted from the gamma logs. The 
true uranium grades of the mineralised zones logged were known 
from existing chemical analyses. The results showed that the urani- 
um grades could be predicted to an accuracy of better than 10% 
through the use of gamma-logging equipment calibrated at Pelin- 
daba, provided that the ore was in equilibrium and that little or no 
thorium was present. Disequilibrium is, however, prevalent in the 
Karoo, and in the holes logged it occurred by depletion of uranium 
relative to its gamma-emitting daughter products. Such effects were 
mostly confined to the zone above the water table, and it is conclud- 
ed that for Karoo-type occurrences, the high radiometric back- 
ground levels observed over extended distances in some boreholes 
were indicative of radon-gas buildup, and hence of disequilibrium. It 
is further concluded that radiometric borehole logging can largely 
replace chemical analyses in the determination of uranium grade for 
ore-reserve calculations, although chemical checks for disequilibri- 
um would always be necessary. 


19312 (PER—1) Radiometric-logging results of the water bore- 
holes sited by the geological survey in the vicinity of Beaufort West. 
Corner, B. (Atomic Energy Board, Pelindaba, Pretoria (South 
Africa). Engineering Services Div.). Dec 1975. 9p. INIS. 

During September-October 1975, the Atomic Energy Board 
logged radiometrically 75 of the 400 water boreholes, drilled for the 
Geological Survey, immediately to the northeast of Beaufort West, 
with the aim of detecting the presence of any possible buried 
uranium occurrences. The applicability and requirements of routine 
radiometric logging in the search for uranium were also briefly 
assessed. The results, which revealed that three boreholes had inter- 
sected low-grade uranium mineralization, suggest the presence, in 
depth, of a sporadically mineralized palaeochannel. The gamma logs 
further proved their worth not only in distinguishing between var- 
ious lithologies but also in the accurate determination of uranium 
grade. Although it is concluded that routine radiometric logging of 
boreholes is an effective uranium-exploration technique, time and 
expense considerations show that such surveys should be preceded 
by hydrogeochemical and airborne surveys for the location of target 
areas. In addition, it is essential that all logging units be precalibrated 
at Pelindaba for the direct conversion of instrument responses to 
uranium grades. 


19313 (PER—2) Report on attendance at a technical committee 

on ‘Recognition and evaluation of uraniferous areas’ - Vienna, 
Austria, 17-21 November 1975. Von Backstrom, J.W. (Atomic 
Energy Board, Pelindaba, Pretoria (South Africa). Engineering Ser- 
vices Div.). Apr 1976. 29p. INIS. 

The energy situation has focussed attention on the potential 
role of uranium as a future source of increased and assured energy 
supplies. As a result, a large demand for uranium is forecast which 
cannot be satisfied merely by finding new ore bodies in known areas. 
New potentially favourable uranium areas must be discovered. How 
to select the most favourable regions for prospection, how to evalu- 
ate the uranium potential of unexplored areas, and a review of 
current guidelines, are dealt with in 17 papers presented to the 
meeting, and by three Working Groups set up specially for this 
purpose. 


19314 NGR-spectra of *’Fe in the periore biotite as a prospecting 
criterion for radioactive elements. Ivanitskij, V.P.; Matyash, I.V.; 
Rakovich, F.I. (AN Ukrainskoj SSR, Kiev. Inst. Geokhimii i Fiziki 
Mineralov). Dopov. Akad. Nauk Ukr. RSR, Ser. B; No. 3, 206- 
211(1975). (In Ukrainian). 

17 refs.; 1 fig.; 1 table. 

57Fe NGR spectra of biotites contacting uranium mineraliza- 
tion contain a quadrupole doublet of Fe** ions with parameters 
different from those of Fe** ions of a conventional or thermally 
oxidized biotite. The intensity of the quadrupole doublet reflects 
interaction of the mineral with a certain dose of radioactive radi- 
ation, and its quadrupole splitting reflects the influence of radiation 
defects of the structure on the electric field gradient on the iron 
nucleus. The presence of such a quadrupole doublet in the NGR 
spectra of biotites is suggested to be used as a criterion when 
searching for radioactive elements. 


19315 Discovery of uranium mineralization in the Ngalia Basin, 
N.T. Ivanac, J.F.; Spark, R.F. Australas. Inst. Min. Metall. Proc.; No. 
257, 29-32(Mar 1976). 
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A new uranium province, 300 km long and up to 70 km wide, 
has been discovered in the Ngalia Basin, centred 300 km north-west 
of Alice Springs, N.T. The initiator was K. Rankin a prospector 
employed by Central Pacific Minerals N.L. Carnotite and uraninite 
occur in light-coloured quartz-felspar sandstone within Mt. Eclipse 
Sandstone. Host rocks are Carboniferous. Uranium appears to have 
been leached from a Precambrian provenance during Cobeniivens 
times and localised in near-shore sediments containing carbonaceous 
material and deposits in broad, shallow embayments. exploration is 
currently in progress. 


19316 Prospection and extraction of uranium ores 
Europe. Lange, G. Ind. Miner. (St.-Etienne, Fr.) ; 58: No. 6, 283- 
288(Jun 1976). (In French). 

Further to the projects of nuclear energy, western European 
countries have intensified their prospection for maximum bearing 
deposits. Except in France, the results are modest, and European 
countries are dependent on imports of uranium. There are, neverthe- 
less, hopes of covering domestic requirements from home deposits. 
Efforts are made to participate in overseas workings so as to diversi- 
fy the sources of supply. 


19317 Uranium: deposits and prospecting. Nottmeyer, D. Metall; 
30: No. 8, 777-781(Aug 1976). (In German). 

7 figs. 

This contribution, after a brief general survey of uranium, 
outlines the main types of deposits, and the various methods of 
prospecting and exploration starting with the preliminary selection 
of areas up to the development of deposits. 


19318 Direct current stabilization of scintillation counters used 
for uranium prospecting. Fraser, H.J. (Australian Atomic Energy 
Commission Research Establishment, Lucas Heights). Nucl. Instrum. 
Methods; 136: No. 3, 513-516(1 Aug 1976). 

A simple system for stabilizing a scintillation counter is de- 
scribed which uses a dc light source (a green light emitting diode) to 
illuminate the photo-cathode of the photomultiplier used to detect y- 
induced light pulses from the scintillator. Basically, the photomulti- 
plier anode current due to the light emitting diode light is held 
constant by an automatic control loop acting on the eht voltage to 
keep the gain of the photomultiplier tube constant. However, be- 
cause the temperature coefficient of the scintillator does not in 
general match that of the light emitting diode, further compensation 
is required to achieve constant y pulse gain. This is provided by 
adding to the control circuit a current derived from the light 
emitting diode voltage which is an excellent measure of temperature; 
the use of this technique results in gain constancy to within +-1% in 
the 10-50°C ambient temperature range. Noise and countrate limita- 
tions are discussed and it is concluded that the system is generally 
applicable to uranium prospecting equipment. 


MINING 


REFER ALSO TO CITATION(S) 19439 


FEED PROCESSING 


19319 (KFK-tr—453) Investigation into the mechanism and the 
kinetics of the reaction of uranium hexafluoride with hydrogen and 
steam in a fluidized bed. Veryatin, U.D.; Yakhonin, I.F. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Internationales Buero/ 
Uebersetzergruppe). 1976. 4p. (In German). INIS. 

7 refs. Available from ZAED. Translated from Russian: Issle- 
dovanie mekhanizma i kinetiki vzaimodeistviya geksaftorida urana s 
vodorodom i parom v kipyashchem sloe. Published in Jaderna 
Energie 1975, v. 21(7) p. 262. 

A fluidized bed of UO, nuclei is formed in the pyrohydrolysis 
of UFg; the nuclei grow in the course of the process and lead to a 
granulated end product in a single process step. The mechanism of 
the reactions taking place here in the temperature region of 650- 
700°C, as well as the kinetics of the defluorination at 700-800°C 
were investigated. 


19320 (KFK-tr—454) Theoretic temperatures of the fluorination 
reactions of uranium oxides and urany! fluoride by elementary fluorine 
to give hexafluoride. Naumenko, N.A.; Sudarikov, B.N.; Seleznev, 
V.P.; Gromov, B.V. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Internationales Buero/Uebersetzergruppe). 1976. 4p. (In 
German). INIS. 

1 tab.; 3 refs. Available from ZAED. Translated from Rus- 
sian: Teoreticheskie temperatury reaktsii ftorirovaniya okislov urana 
i uiuranilftorida elementarnym ftorom do geksaftorida. Published in 
Tr. Mosk. Khim.-Tekhnol. Inst. 81 (1974) 74-76. 

The equilibrium composition of the gas mixture is determined 
for various temperatures by solving an equation system by computer 
taking account of the stoichiometry of the fluorination reaction and 
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the endothermic reactions taking place at high temperatures. The 
theoretical temperature of the fluorination reaction and the degree of 
dissociation of the uranium hexafluoride formed at this temperature 
can be graphically determined from the values found with the help 
of known thermodynamic parameters. The results are summarized in 
a table. 


19321 Nozzle out of graphite for adding thermally decomposable 
gases for coating fuel or breeder kernels in a fluid bed. Gyarmati, E. 
(to Kernforschungsanlage Juelich G.m.b.H.). German(FRG) Patent 
1,808,550/B/. 20 Jun 1974. 3p. (In German). 

2 figs. 

The graphite nozzle is to introduce thermally decomposable 
gases, such as e.g. methane or acetylene, for the pyrolytic coating of 
fuel or breeder kernels. The coating takes place in a fluidized bed 
formed from a flow bed. The reaction temperature lies between 
1,000 and 2,200°C. In order to increase the lifetime of the nozzle, 
this is coated with pyrolytic carbon, silicon carbide, zirconium 
carbide and/or niobium carbide. After this coating, it is suitable for 
high operational temperatures. 


19322 Nuclear fuel or nuclear poison molded bodies with a coat- 
ing of carbon out of several layers. Goeddel, W.N. van; Luby, C.S.; 
Chin, J. (to Hochtemperatur-Reaktor-Brennelement G.m.b.H. 
(HOBEG)). German(FRG) Patent 1,303,189/B/. 18 Jul 1974. Sp. (In 
German). 

Available from ZAED. 

Nuclear fuel bodies, e.g. uranium and thorium dicarbide, as 
well as nuclear poison particles, e.g. boron or gadolinium carbide, 
are coated with pyrolytic carbon. The coating nearest to the particle 
consists of carbon of a spongy consistency and low density. In order 
to increase the fission product retainability, the radiation stability as 
well as the heat and vapour retention with the poison particles, this 
first coating is surrounded by a layer of dense, thermally conducting, 
laminar, pyrolytic carbon or columnary pyrolytic carbon. The fol- 
lowing layer in an outward direction is one of laminar or columnary 
pyrolytic carbon. The transitions between the single layers are 
discontinuous and form boundary surfaces. The first spongy layer of 
5 to 50 yw thickness is for the uptake of the fission products. 


19323 Coated nuclear particle and procedure and device for its 
fabrication. Blocher, J.M. Jr. (to Energy Research and Development 
Administration). German(FRG) Patent 1,514,994/B/. 22 Aug 1974. 
6p. (In German). 

2 figs.; 3 tabs. 

The fissionable fuel, e.g. uranium carbide, is surrounded by 
one or several protective coatings made of pyrolytic carbon. This 
carbon holds back fission products. In order to increase the tensile 
strength of the protective coatings, a pyrolytic metal carbide, e.g. 
the carbides of silicon, germanium, titanium, tantalum, molybdenum 
or tungsten is added to the graphite carbon in the form of small 
particles. With multiple coatings, the core is firstly surrounded by an 
expansion chamber and a coating of pure pyrolytic carbon whilst the 
remaining coatings exhibit an outward reduction of carbide content. 
The single protective coatings are produced by means of a device 
forming a fluidized bed. 


19324 Procedure for separating ionized substances distinguished 
by chemical and physical properties, out of an aqueous solution. 
Zimmermann, U. (to Kernforschungsanlage Juelich G.m.b.H.). 
German(FRG) Patent 2,326,224/A/. 5 Dec 1974. 11p. (In German). 
The method uses low molecular complexing agents to obtain 
heavy metals, e.g. also uranium, from sea, sweet-water or waste 
water using B-hydroxychinoline. Cells from organisms, e.g. erytho- 
cytes, are added as complexing agents in bubble form to a solution 
whose osmolarity is lower than the cell content. After balancing the 
osmolarity of the cell content and the solution, these osmotic active 
substances such as calcium, potassium, and sodium ions are added 
and the osmolarity is further increased until the original osmolarity 
of the cells is reached again. The separation of the bubbles follows 
which are then put into an aqueous solution. Due to the permeability 
of the bubble skin, the heavy metal ions, e.g. nickel, can diffuse from 
the solution into the bubbles and be converted there by the complex- 
ing agents into hard-to-dissociate in soluble complexes. The cells are 
separated by flotation, sedimentation, filtration, or centrifuging. 


19325 Solvent extraction process and its industrial application for 
r and uranium recovery. Reuter, J. Aufbereit.-Tech.; 16: No. 3, 
119-127(Mar 1975). (In German). 

Low-grade acid-soluble ores can be commercially utilized by 
this process not only in uranium, but also in copper recovery, where 
it _ proved economically superior to conventional cementation. 5 
refs. 


19326 Equipment for the production of spherical fuel and/or 
fertile particles of uranium dioxide for fuel and/or blanket elements 
for nuclear reactors and breeder reactors. Cramer, J.; Hannen, W. (to 
Kernforschungsanlage Juelich G.m.b.H.). German(FRG) Patent 
2,411,745/C/. 26 Feb 1976. 4p. (In German). 
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2 figs. Addition to P1960289.2. 

An improvement is suggested for a device to produce spheri- 
cal uranium dioxide particles which are used for fuel and breeder 
elements in nuclear reactors. The method starts with an aqueous 
solution of uranyl nitrate, urea and hexamethylene tetra-amine which 
is dropped into a water-insoluble liquid whereby spherical particles 
are formed. The invention deals with the forming of the nozzle and 
the construction of some parts of the apparatus connected with it. 


19327 Continuous radiometric control of P2O; content in pulp of 
phosphorite ore. Belyakov, M.A.; Terent’ev, Eh.P.; Khoruzhii, A.I. 
Khim. Prom-st. (Moscow); No. 3, 257(Mar 1976). (In Russian). 

Published in summary form only; for English translation see 
the journal Sov. Chem. Ind. 


19328 Extraction of uranium from sea-water. Llewelyn, G.1.W. 
(UKAEA). Atom (London); No. 238, 214-219(Aug 1976). 

This paper is based on the conclusions of a working party set 
up by the United Kingdom Atomic Energy Authority some years 
ago to assess the problems involved in the extraction of U from sea 
water. —- include the following: the sea as a source of U - an 
examination of possible extraction schemes; energy balance analysis 
for extraction of U from sea water; environmental aspects; possible 
extractive plant sites; and sites of process development. Amongst 
conclusions reached are (i) there are a number of uncertainties 
associated with the process and extensive further research would be 
necessary to appreciably reduce the level of these uncertainties; (ii) 
the most promising extraction system is that based on pumped sea 
water flow; (iii) it seems unlikely that there are sites around the UK 
where U extraction from sea water could appreciably help UK 
requirements; (iv) a large scale U extraction plant could involve a 
major biological management effort both within the process and the 
environment, although the biological problems could probab'y be 
overcome; (v) in view of the uncertainties associated with such a 
project, it is at present unrealistic to attempt to give even approxi- 
mate cost estimates; (vii) it would be unwise to expect U from sea 
water to contribute significant amounts to world U demands for 
thermal reactors oi an acceptable time scale. 


ENRICHMENT 
REFER ALSO TO CITATION(S) 19470, 20653 


19329 Satisfying the enriched uranium needs of the European 
Community. Baruffa, A.; Davis, M. (Commission of the European 
Communities, Brussels (Belgium)). pp vp, Paper 25 of In Uranium 
isotope separation. London; British Nuclear Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

An account is given of the role played by the European 
Commission to assure supplies of enriched uranium and, to develop a 
supply philosophy. With a nuclear program likely to attain between 
160 and 200 GWE, generating about half of the Community’s 
electricity by the mid-1980's a forecast is given of enriched needs. 
Although Community developed and based enrichment processes 
can be expected to provide a substantial proportion of needs, the 
remainder will be provided by suppliers outside the Community. 
Some of these external suppliers may also be uranium producers who 
wish to avail themselves of the benefits of Community technology 
provided under suitable agreements designed to assure a stable 
balance of mutual interests and trade. 


19330 View of the enrichment situation in Germany. Roth, B.F. 
(Badenwerk A.G., Karlsruhe (Germany, F.R.)). pp vp, Paper 28 of 
In Uranium isotope separation. London; British Nuclear Energy 
Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The separative work demand and the supply situation in the 
Federal Republic of Germany is reviewed. The demand is based on 
the actual forecast of the installed nuclear capacity in the F.R.G. 
The enrichment demand in the European Community and the uncer- 
tainties of the long-term forecasts are discussed. The principal en- 
richment contract conditions and prices are discussed and a view of 
the future enrichment policy is given. 


19331 Uranium enrichmnet: market, supply, commercial aspects. 
Szekessy, J.; Messer, K.P. (Urenco Ltd., Marlow (UK)); Briggs, 
D.S.; Dibbert, H. J. pp vp, Paper 26 of In Uranium isotope separa- 
tion. London; British Nuclear Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The enrichment market to the end of the century is consid- 
ered and related to likely variations in the installed nuclear power 
capacity and in other major assumptions. Particular attention is paid 
to uranium supply and demand because of its key influence on the 
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long-term development of nuclear power. Enrichment supply and 
demand up to the mid-1980's is examined in relation to the published 
plans of the existing suppliers. Urenco terms for the supply of 
separative work are discussed. 


19332 Enrichment conserving the resource. Wolf, W.H. 
(Separative Work Unit Corp., Gaithersberg, Md. (USA)). pp vp, 
Paper 29 of In Uranium isotope separation. London; British Nuclear 
Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The benefits of pooling enrichment services under the control 
of a central pool manager and the basic assumptions and underlying 
method of analysis are discussed. Savings to members of such a pool 
for a typical case are quantified as to the reduction in individual 
ordering levels and the resultant reduction of unscheduled inven- 
tory. A brief discussion of other pooling concepts is also provided. 
The resultant conservation of enriching services capacity of existing 
enrichment plants is discussed. 


19333 Steel's contribution to nuclear power: its problems and 
promise. Nichols, R.W. (UKAEA Reactor Group, Risley). J. Inst. 
Nucl. Eng.; 17: No. 3, 72-77(May 1976). 

26. Hatfield Memorial Lecture. Also published in the journal 
of the Metal Society April 1976. 

It is stated that the successful beginning of the development 
of nuclear power, and its subsequent expansion, have only been 

ible because of the continuing contributions of the metallurgist 

to the solving of the many metallurgical problems met with. Some of 
the aspects of using steel in nuclear reactors are reviewed. Consider- 
ation is given particularly to the first Magnox reactors, the Ad- 
vanced Gas Cooled Reactors, water moderated and water cooled 
reactors, the Steam Generating Heavy Water Reactor, and sodium 
cooled fast reactors. Development of new alloys for use in U 
enrichment plants of the centrifuge type is also mentioned. 


19334 Enriched uranium supply for the Federal Republic of Ger- 
many. Oboussier, F. (Euratom, Brussels, Belg). G/ueckauf; 112: No. 
9, 504-511(6 May 1976). (In German with English abstract). 

Electric power generation using nuclear energy is historically 
surveyed, and various supply sources in addition to the USAEC are 
explored. New technologies supported by the European Economic 
Community (EEC) to overcome shortages are described. 


19335 Uranium isot 


lope separation processes. Filir. Tech. Sep.; 
No. 7, 30-32(Jun 1976). (In French). 
The separation processes of U isotopes are briefly reviewed: 
gaseous diffusion process, ultracentrifugation, separation nozzle 
method, electro-magnetic isotope separation, etc. 


19336 How uranium becomes a fuel. Bacher, W. Bild Wiss.; 13: 
No. 8, 50-56(Aug 1976). (In German). 

The three assured and established **U enrichment processes, 
i.e. the gaseous diffusion process, the gas centrifugation method, and 
the separation nozzle method, are described and their advantages 
and disadvantages are compared with a view to economical aspects. 
Also described in brief is the method of 7*°U enrichment with laser 
bcams which is being developed at present. 


19337 Uranium enrichment technology. Becker, E.W. (Kernfors- 
chungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Kernverfahrenstechnik). Atomwirtsch., Atomtech.; 21: No. 8, 402- 
a 1976). (In German). 

‘ rom Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 


9 figs.; 20 refs. 

A comparison of different enrichment technologies and their 
economic aspects offers guiding information on criteria for selecting 
plants still to be erected. The diffusion, centrifuge, and separation 
nozzle methods are considered as well as the so-called South-African 
method and isotope separation by means of laser light. The existing 
enrichment plants, those under construction, and those being 
planned justify the assumption that there can be no real lack of 
separation capacity within the next ten years. 


19338 Method of treating solid and powdery depositions in plants 
for the treatment of UF;. Jacob, E. (to Kernforschungszentrum 
Karlsruhe (F.R. Germany)). German(FRG) Patent 2,504,840/A/. 19 
Aug 1976. Sp. (In German). 

The method described here for the treatment of solid or 
powdery deposits in plants where UF, is treated (e.g. separation 
nozzle plants) proposes to use IF; at temperatures of 20°C or more. 
By using IF;, all of the solid reaction products of UF¢ are reconvert- 
ed into gaseous with high reaction s already at temperatures as 
low as 0°C. The IF; thus generated is volatile, hardly corrosive and 
reacts with water to form harmless products. Compared with other 
processes known so far, this method has the advantage that disman- 
tling of the plant is avoided, cleaning is faster, only gaseous reaction 
—- are formed, there is practically no corrosion of the mem- 

rs of the plant, and that there is no safety risk. 


FISSION FUELS 


LASER EXCITATION 


19339 Ionization procedure and device for its carrying out. Levy, 
R.H. (to Jersey Nuclear-Avco Isotopes, Inc.). German(FRG) Patent 
meee ty 14 Aug 1974. 35p. (In German). 

igs. 

For the enrichment of an isotope, e.g. U-235, existing in a 
mixture with other isotopes, e.g. U-238, selective ionizing and subse- 
quent separation of the isotope is used. A three-step ionization is 
applied in which each nan step is smaller than half of the ionizin 
energy so that no noticeable ionization of the undesired isotope will 
be found. For ionization of the undesired isotope, a rare three- 
photon-event would be necessary. As photon emitters, lasers (e.g. in 
the orange-red range) are used. Incidence of the radiation may occur 
simultaneously, the frequencies being chosen in such a way that the 
isotope to be enriched will be transferred to higher-excited and then 
to ionized states. Separation of the desired, ionized isotopes from 
their environment is managed by a magnetic and an electric field 
which has a component vertical to the magnetic field. 


19340 Methods of separation of gaseous mixtures. Niemann, 

H.J.; Schuster, E.; Kersting, A. (to Kraftwerk Union A.G.). 

ae ats Patent 2,423,945/A/. 20 Nov 1975. 7p. (In German). 
ig. 

Supplement to patent claim P 2324799.2-41 (concerns a 
method for the separation of gaseous isotope mixtures by means of 
laser beams), in which a CO laser of adjustable isotope composition 
is claimed for an isotope mixture **°UF,. and *°*UFg. Laser lines of 
wavelength lambda = 5.308 and lambda = 5.315 um are used for 
excitation of U23s Fe and for that of Usss Fe, laser lines of lambda = 
5.389 and lambda = 5.400 ym. 


19341 Method of exciting an isotope mixture. Stehle, H. (to 

Kraftwerk Union A.G., Muelheim an der Ruhr (F.R. Germany)). 

aw Patent 2,438,888/A/. 26 Feb 1976. 7p. (In German). 
ig. 

A suggestion is made to excite an isotope of an isotope 
mixture by irradiation with laser beams and- thus render it more 
reactive in order to achieve an isotope separation. Higher yields are 
obtained if, according to the invention, a Filter room is placed before 
the reaction room which contains the isotope (in vapour form) not to 
be effected in the reaction room. Furthermore, it is advantageous to 
use a radiation source whose frequency spectrum corresponds ap- 
proximately to the band width of the adsorption frequencies of the 
isotope mixture, or to use a radiation source of variable frequency 
whose frequency is continuously wobbled by external means accord- 
ing to the desired band width. Uranium hexafluoride (U 238, U 235) 
and boron (B 11) are mentioned as examples. 


DEPLETED URANIUM 
REFER ALSO TO CITATION(S) 20465 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 19321, 19322, 19323, 19326, 
19765, 20575, 20576 


19342 (AERE-R—8153) Factors influencing fission gas release 
and swelling in nuclear fuels. Wood, M.H.; Hayns, M.R. (UKAEA 
Research Group, Harwell. Atomic Energy Research Establishment). 
Feb 1976. 24p. INIS. 

Available from H.M. Stationery Office, price Pound1.50. 

A short review is given of the theories of fission gas release 
and swelling in nuclear fuels and the two currently popular ap- 
proaches are discussed. Two models are presented which, when 
taken together, are intended to _ a fairly complete theoretical 
understanding of the behaviour of intragranular gas. The first model 
describes that part of the fuel dominated by the random migration 
and coalescence of gas bubbles, and the re-solution of gas atoms 
from bubbles; and the second model describes that region of the fuel 
dominated by the biased migration and coalescence of gas bubbles in 
a temperature gradient. The models are applied to two fast reactor 
fuel elements which have been irradiated in the EBR-II reactor to 
approximately 3.2 at % burnup, one of which was subsequently 
exposed to a transient test in the TREAT reactor, and are found to 
give a good understanding of the behaviour of fission gas under 
operational and transient conditions. Thus, under operational condi- 
tions random motion is clearly dominant in the unrestructured and 
cooler equiaxed grain growth areas of the fuel and biased migration 
is dominant in the hottest equiaxed, and columnar grain growth areas 
of the fuel. There is an intermediate region, covering part of the 
equiaxed region, where neither mechanism is dominant and conse- 
quently a complicated situation exists. It is concluded that the biased 
motion model is applicable for all areas of the fuel during fast 
transients. Quantitative results from the model are in fairly good 
agreement with experiment. The use of such models is discussed in 
the context of operational and transient conditions. 
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19343 (CEA-CONF—3388) Behavior of UO2 under irradiation 
at high temperature in new of thermionic conversion. Stora, J.P.; 
Kauffmann, Y. (CEA Centre d’Etudes Nucleaires de Grenoble, 38 
(France). Dept. de Metallurgie). 13 Jun 1975. 6p. (In French). 
(CONF-751101—95). INIS. 

From Joint meeting of the American Nuclear Society and the 
Atomic Industrial Forum; San Francisco, California, USA (16 Nov 

75). 


The irradiation procedure followed to study the possible 
swelling of UOz in a thermionic converter fuel element is presented. 
No swelling was observed. It is thus proved that UO2 remains a very 
interesting fuel element for thermionic conversion. 


19344 (CEA-CONF—3390) Study of UO: radioinduced densifi- 
cation. Stora, J.P.; Bruet, M. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France). Dept. de Metallurgie). 20 Jun 1975. 7p. (In 
French). (CONF-751101—94). INIS. 

From Joint meeting of the American Nuclear Society and the 
Atomic Industrial Forum; San Francisco, California, USA (16 Nov 
1975). 

Measurements of radioinduced densification were performed 
on UO, DCN (intergranular fine porosity) and UO2 DCI (interag- 
gregate coarse porosity) in the Anemone device. The densification 
kinetics was followed by measuring the shrinkage of the oxide 
column on neutron radiographic plates. UO2 DCI was found stable 
in regard to densification. At power near 450Wcm_', densification is 
hitten by restructuring phenomena. 


19345 (CONF-760823—2) Drying of ion-exchange resins for 
resin-based preparation of nuclear reactor fuels. Drago, J.P.; Haas, 
P.A.; Million, D.L. (Oak Ridge National Lab., Tenn. (USA)). 1976. 
Contract W-7405-ENG-26. 16p. Dep. NTIS $3.50. 

From Meeting of the American Institute of Chemical Engi- 
neers; Atlantic City, New Jersey, United States of America (USA) 
(27 Aug 1976). 

The reference fuel kernel for recycle of **U to HTGRs 
(High Temperature Gas-Cooled Reactors) is prepared by loading 
carboxylic acid cation-exchange resins with uranium and carbonizing 
at controlled conditions. The loaded, dried resin must meet specifica- 
tions for sphericity, composition, and other properties. Microwave 
heating is used to give controlled and reproducible drying of 11-liter 
batches of uranium-loaded (4 kg of uranium) resin in a vessel of safe 
dimensions for nuclear criticality (12.7 cm ID). The dried resin must 
have a water content of 9 to 16 wt percent to minimize handling 
problems. The microwave heating evaporates water throughout the 
resin bed, with preferential heating of the wettest resin, and allows 
short drying cycles. As part of the resin feed preparation before 
uranium loading, the sodium-form resin is dried to allow separation 
of spheres from irregularly shaped material. A commercial, pack- 
— fluidized bed dryer gives acceptable control and uniformity of 

rying. 


19346 (ORNL/TM—5508) Drying of uranium-loaded cation ex- 
change resin with microwave heating. Drago, J.P.; Haas, P.A. (Oak 
Ridge National Lab., Tenn. (USA)). Dec 1976. Contract W-7405- 
ENG-26. 40p. Dep. NTIS $4.00. 

The reference fuel kernel for recycle of **U to HTGRs 
(High-Temperature Gas-Cooled Reactors) is prepared by loading 
carboxylic acid cation exchange resin with uranium and carbonizing 
it at controlled conditions. The wet, uranium-loaded resin must be 
dried to a water content of 10 to 16 wt percent prior to carboniza- 
tion to minimize handling problems. Microwave heating was demon- 
strated to give controlled and reproducible dried resin in a vessel 
whose dimensions were safe for nuclear criticality (12.4 cm ID). A 
standard drying procedure was developed. The duration of micro- 
wave heating is controlled either by using an experimentally derived 
drying factor or by monitoring the amount of water removed from 
the resin. No significant difficulties were encountered in the oper- 
ation of the dryer. Heat balance, microwave coupling efficiency, and 
minimum fluidization velocity were calculated and compared with 
experimental results or with the literature. Mixing of the resin during 
drying was required to ensure a uniformly dried product. 


19347 (ORNL/TM—S5518) Design and test of a thermosiphon 
evaporator for acid-deficient uranyl nitrate. Drago, J.P.; Haas, P.A. 
(Oak Ridge National Lab., Tenn. (USA)). Nov 1976. Contract W- 
7405-ENG-26. 22p. Dep. NTIS $4.00. 

The reference process to recycle ***U to HTGRs begins with 
the receipt of the 7**UO2.(NOs3)2 product solution from a reprocess- 
ing plant, which is fed to a resin loading system. The nitrate is 
removed by extraction with a liquid organic amine. By adding an 
evaporator to remove water, a continuous, high-efficiency process 
for loading uranium on ion exchange resin is possible. A vertical 
thermosiphon evaporator was designed, fabricated, and tested with 
natural uranium to meet the requirements of the HTGR fuel recycle 
Hot Engineering Test Facility. The thermosiphon evaporator, which 
was designed to produce 60 liters of condensate per hour containing 
less than 1 ppM of uranium, performed satisfactorily and was simple 
to control. The uranyl nitrate solution was circulated continuously 
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through the evaporator during operation of the resin loading system, 
with the liquid level being determined by a fixed overflow jackleg. 
The evaporation rate was controlled by regulating the steam supply 
pressure. The condensate contained less than 0.5 ppM of uranium, 
and the uranium decontamination factors (DFs) were 5 x 105 to 1 x 
10° at boilup rates of 17 to 79 liters/hr. This evaporator design is 
adequate for remote operation, control of criticality, and other 
requirements for the proposed application. 


19348 Process for the fabrication of a nuclear fuel. Hirose, Y. (to 
Hitachi Ltd., Tokyo). Japanese Patent 1975-27552/B/. 26 Oct 1970. 
3p. (In Japanese). 

Herein disclosed is a process for fabricating a nuclear fuel 
incorporating either uranium or plutonium. A pellet-like substrate 
consisting of a packed powder ceramic fuel such as uranium or 
plutonium is prepared with the horizontal surface of the body 
provided with a masking. Next, after a ee the substrate 
voids with a solution consisting of a fissile material or mixture of 
fissile material and poison, the solvent is removed by a chemical 
deposition process which causes the impregnated material to — 
through capillary action toward the vicinity of the fuel body surface. 
Sintering and pyrolysis of the deposited material and masking are 
subsequently carried out to yield a fuel body having adjacent to its 
surface an intensely concentrated layer of either fissile material or a 
mixture of fissile material and poison. 


19349 Oxygen transport in mixed oxide fuel pins. Schumacher, 
G.; Bober, M.; Dorner, S. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik). pp 21- 
26 of In Physical metallurgy of reactor fuel elements. Harris, J.E.; 
Sykes, E.C. (eds.) (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.). London; Metals Society (1975). 

From International conference on the _ metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

Transport phenomena of oxygen in mixed oxide fuel ee 
which lead to oxidation of cladding materials are discussed. One 
phenomenon is the transport of oxygen through the fuel matrix to 
the periphery, the other the transport of oxygen from the fuel 
periphery through the gap to the clad. Transport in the fuel matrix is 
enhanced by thermal diffusion of oxygen down the temperature 
gradient, transport in the gap is determined by the pressure and the 
pressure gradient of the oxygen carrier gas. Experiments show that 
the migration of oxygen to the fue! periphery is a short-term process 
compared with the irradiation period. The pressure of the carrier 
gases, which influences the transport of oxygen through the periph- 
eral gap, is determined by the amount of hydrogen and carbon 
impurities in the fuel pin and by the O/M ratio of the fuel. Although 
it can be assumed that carbon oxides are eliminated as carrier gases 
by reaction with the cladding material and the hydrogen penetrates 
the cladding wall, transport through the gas phase in the gap takes 
place. Experiments show that the hydrogen pressures corresponding 
to the impurities in helium and sodium coolant transport is 
effective at O/M ratios above 1.98 in (Usub(0.8)Pusub(0.2)0sub(2-x). 


19350 Creep processes in uranium dioxide. Burton, B.; Reynolds, 
G.L. (Central Electricity Generating Board, Berkeley (UK). Berke- 
ley Nuclear Labs.). pp 87-94 of In Physical metallurgy of reactor 
fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
London; Metals Society (1975). 

From International conference on the a metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

Creep of uranium dioxide has been studied as a function of 
stress, temperature, = size, and deviation from stoichiometric 
composition. At high stresses creep rate depends strongly upon 
applied stress typical of deformation controlled by dislocation move- 
ment. In this region, grain boundaries exert a strengthening effect 
which is correlated with the Hall-Petch equation. At lower stresses 
creep is controlled by stress-directed diffusion of U“ vacancies. In 
this region grain boundaries exert a weakening effect owing to the 
reduction in diffusion path length as grain size is reduced. Behavior 
is correlated with Nabarro-Herring creep, with stress sigma replace<| 
by an effective stress sigmasub(E) = -sigmao where sigmao is a 
threshold stress for diffusional creep. This threshold stress is consid- 
ered to arise because of some limitation in the ability of boundaries 
to emit and absorb vacancies. sigmao is shown to decrease with 
increasing temperature, increasing 0/U ratio and increasing grain 
size. The implications of the term sigmao are discussed. The diffusion 
coefficient in the Nabarro-Herring equation varies with temperature 
and O/U ratio in the same way as tracer diffusivities. However, 
absolute rates are faster than predicted, and this may be explained if 
creep is considered to occur by a grain-boundary sliding 
with diffusional accommodation at grain corners. Creep er 
processes have also been studied. Cavities are shown to nucleate and 

row on boundaries parallel to the compression axis and link up to 
orm discrete cracks. Large grain size material and material having 
high 0/U ratio were most prone to creep damage. 


19351 Formation and deformation of U;Si. Kimmel, G.; Bar-or, 
A. (Nuclear Research Centre, Negev (Israel)). pp 465-470 of In 
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Physica! metallurgy of reactor fuel elements. Harris, J.E.; Sykes, 
E.C. (eds.) (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). London; Metals Society (1975). 

From International conference on the oe metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

The advantages of U3Si as fuel in a water reactor are outlined. 
Studies are repo of the kinetics of formation and of the effects of 
bulk and surface deformation on the micro and crystal structure of 
UsSi. It is concluded that plastic deformation does not result in phase 
transformation. 


19352 Study of irradiated uranium with the high-voltage electron 
microscope. Baker, C. (Central Electricity Generating Board, Berke- 
ley (UK). Berkeley Nuclear Labs.); Hudson, B. pp 202-206 of In 
Physical metallurgy of reactor fuel elements. Harris, J.E.; Sykes, 
E.C. (eds.) (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). London; Metals Society (1975). 

From International conference on the ar metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

The advent of high-voltage (1000 kV) electron microscopy 
has put the study of irradiated uranium in the same position as that of 
most other metals some ten years ago. Foils of thickness 100 to 200 
nm can be examined so that representative distributions of precipi- 
tates in unirradiated uranium and the fission gas bubbles in irradiated 
uranium (both approximately 30 to 50 nm diameter) can be obtained. 
There are three populations of UAl: precipitate in magnox fuel bars, 
and these arise as a consequence of the casting technique. The effect 
of irradiation to doses <= 1000 MWd/t on these precipitate distri- 
butions is discussed. The fuel bars have a variable swelling resistance 
a > the alloying additions and heat treatment. differ- 
ences is fission gas bubble and subgrain size and distribution have 
been studied in fuel bars of high and low swelling resistance at doses 
<= 6000 MWd/t. The microstructure of those fuel bars showing 
breakaway swelling has been characterized. 


19353 Creep of fissile ceramic materials under neutron irradia- 
tion. Brucklacher, D. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. fuer Material- und Festkoerperforschung). pp 118-122 of 
In Physical metallurgy of reactor fuel elements. Harris, J.E.; Sykes, 
E.C. (eds.) (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). London; Metals Society (1975). 

From International conference on the ao metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

Theoretical estimation of the irradiation-induced creep rate of 
U0, by a modification of the Nabarro-Herring model for diffusional 
creep resulted in a creep rate range between about 6 x 10~* to 8 x 
10-* h~? for a fission rate of 1 x 10'* f/cm*s and a stress of 2 kgf/ 
mm? Accordingly, the creep rate is enhanced by irradiation at 
temperatures below 1000 to 1200°C. It is essentially due to the 
‘thermal rods’ along the fission fragment tracks. Therefore, irradia- 
tion-induced creep rates should depend only slightly on temperature 
and must be markedly lower for carbide and nitride fuel. In-reactor 
creep experiments on UO: were performed at fuel temperatures 
between 250 and 850°C. At burnups between 0.3 and 3% the steady- 
state compressive creep rates are proportional to stress (0 to 4 kgf/ 
mm?) and to fission rate (1 x 10** to 2 x 10" f/cm®* s), and are in the 
range estimated before. The increase in the creep rate with increas- 
ing temperature is low and corresponds to an apparent activation 
energy of only 5200 cal/mol. At burnups above 3 to 4% the stress 
exponent of the irradiation-induced creep rate increased from n = 1 
to n = 1.5. Creep measurements on UO: to 15 wt-%Pu02 (mechani- 
cally mixed, sintered density 86% TD) showed the same temperature 
dependence as UO, below 700°C. However, the creep rates were 
— by a factor of about 20 compared to fully dense UO. This 

ifference may be explained by assuming a high ‘effective’ porosity. 

In-pile creep tests on some UN samples resulted in creep rates that 
were lower by an order of magnitude than for UO. under compara- 
ble conditions. 


19354 Experimental measurements of fission 
from reactor fuel materials. Findlay, J.R.; Johnson, F.A. 


release 
(UKAEA 
Research Group, Harwell. Atomic Energy Research Establishment). 


231-237 of In Physical metallurgy of reactor fuel elements. 
is, J.E.; Sykes, E.C. (eds.) (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.). London; Metals 
Society (1975). 
From International conference on the a metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 
Measurements of fission product emission from uranium diox- 
ide during irradiation are p , issi 
single crystal U0, has been studied to yield information on the 
igration rates of a long-lived gaseous fission product species 
through the oxide lattice as a function of temperature and burnup. 
Studies on polycrystalline UO, have given an insight into the rates 
and mechanisms of stable gas build-up and uent release from 
grain boundaries. The release behaviour of short-lived fission - 
uct species has been investigated to determine the effect of half-life 
ission. The ter and parent nuclides within 
in i i against some experimental evi- 
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dence. The observations made are reviewed against existing knowl- 
edge and theories of gas release processes. 


19355 Migration and coalescence of fission gas bubbles in oxide 
fuels by surface diffusion. Gruber, E.E. (Argonne National Lab., IIl. 
(USA)). pp 238-241 of In Physical metallurgy of reactor fuel ele- 
ments. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity Generat- 
ing Board, Berkeley (UK). Berkeley Nuclear Labs.). London; Metals 
Society (1975). 

From International conference on the geen metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

analysis of fission-gas bubble migration by surface diffu- 

sion has been modified, taking into account the fact that the mean 
jump distance of an atom undergoing surface diffusion may be of the 
order of the bubble size for small bubbles. Reduced mobility is 
predicted for small ety < A dia) bubbles when com- 
pared to the earlier model. Post-irradiation measurements of bubble 
mobility in U0. confirm the predicted behavior qualitatively; in 
addition, analysis of the data in terms of the model provides quantita- 
tive values for the mean surface diffusion jump distance (found to be 
about 112 A for U0Q:) and for the surface diffusion coefficient. The 
surface diffusion coefficient is smaller by about four orders of 
magnitude than determined by other methods. Nevertheless, the 
results ap) to fit the model details to such a degree that it is 
concluded that the surface diffusion coefficient in this irradiated 
material is in fact reduced, probably by impurity effects. This model 
for surface diffusion migration of bubbles has been used in analysis of 
swelling due to random migration and coalescence of intragranular 
fission-gas bubbles during irradiation of oxide fuels. The results are 
compared with earlier results. 


19356 Numerical calculation of the behaviour of fuel elements. 
Hayns, M.R.; Wilmore, D. (UKAEA Research Group, Harwell. 
Atomic a Research Establishment). pp 331-335 of In Physical 
metallurgy of reactor fuel elements. Harris, J.E.; Sykes, E.C. (eds.) 
(Central Electricity Generating Board, Berkeley (UK). Berkeley 
Nuclear Labs.). London; Metals Society (1975). 

From International conference on the metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

The extreme difficulty and expense involved in performing in- 
pile experiments on reactor fuel elements necessitates the production 
of a viable theoretical scheme for predicting the life history of such 
systems. A model is described which is sufficiently accurate to allow 
realistic predictions to be made within the physical model adopted, 
while being sufficiently economical in computing time to allow a full 
life history analysis of the fuel element. This initial study concen- 
trates on the mathematical structure of the method. Existing meth- 
ods are based on inadequate numerical procedures which may lead 
to inaccuracies and instabilities. The present method avoids these 
difficulties by means of sophisticated matrix handling techniques 
which are extremely rapid and allow a detailed description of the 
system by the economic use of fine spatial and time steps. Extensive 
testing of the method using a typical model parameterization has 
been carried out and it has proved accurate and reliable. 


19357 Nuclear reactor fuel rod. Busch, H.; Mindnich, F.R. (to 
Kernreaktorteile G.m.b.H.). German(FRG) Patent 2,128,911/C/. 15 
May —< 2p. (In German). 

2 


igs. 

In the fuel rod with a cylindrical cladding tube and at least 

one end plug for sealing the cladding tube, a fission gas plenum is 
formed between the end plug and the fuel by means of a plenum 
spring designed as a coil spring. A heat insulation is provided in 
order to avoid damage, e.g. of the plenum spring, such as the 
formation of a eutectic on the spring or contact of the welded seam 
with a eutectic melt, when welding the end plug to the cladding 
tube. The insulation is situated between the spring and the end plug 
and consists of a peg-shaped extension at the end plug to which a 
disc is fastened. End plug, extension and disc may also be a single 
piece. In each case, the disc may be made of a chrome or VA steel. 


19358 Fuel element for nuclear reactors. Lass, J.L. (to General 
Electric Co.). German(FRG) Patent 1,589,803/B/. 16 Oct 1975. 10p. 


fuel elements for nuclear reactors, mechanical 
stresses due to different thermal expansions often arise at the ends. In 
order to avoid these stresses, it is suggested to insert a small flat 
metal plate, in the shape of an equilateral triangle with round 
corners, between the fuel and the end plug at the lower end of the 
fuel rod. The small metal plate has no rigid connection with any of 
the other parts. In icular, small stainless steel plates (thickness 
0.75 mm), whose es are rounded with an angle of curvature of 
1.5 mm, will be . If the fuel elements consist of segments, one 
such small plate should be inserted between the face of the connect- 
ing piece and the nuclear fuel in each segment. 


19359 Proclamation about the planned construction and operation 
of a fuel element production plant in Bramsche. Niedersaechs. Minis- 
terialbl.; No. 17, 557-558(1976). (In German). 
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According to the application documents, construction and 
operation of the plant are planned in two stages: The first stage of 
the project covers woos and storage fo teh UO>2-fuel pellets as well 
as the filling of the pellets into the cladding tubes, the welding of 
these cladding tubes, and the construction of fuel elements out of the 
fuel rods. The second stage of the project covers additionally the 
necessary equipment for the conversion of uranium hexafluoride to 
uranium dioxide and the pelletising, to make the complete produc- 
tion of UO2-fuel elements possible. 


19360 Note on an interlaboratory examination of mixed uranium- 
plutonium oxide fuel for qualification for reactor use. Parkinson, N. 
(UKAEA Reactor Group, Windscale. Reactor Development Labs.). 
pp 151-156 of In Safeguarding nuclear materials. Vol. 2. Vienna; 
IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 

Vienna, Austria (20 Oct 1975). 

Experimental fuel for the United Kingdom fast reactor pro- 
ram is fabricated and characterized on three sites, Windscale, 
arwell and Aldermaston. The assessment of fuel behavior relies 

partly on analytical data, and it is important that there is good 
correlation between the results obtained from different laboratories. 
The assay of uranium, plutonium and isotopic abundance, oxygen- 
metal ratio and carbon content in mixed oxide are key areas. This 
note reports results obtained on an experimental batch of mixed 
oxides of enriched uranium and plutonium, by the analytical sections 
at AERE, Harwell, BNFL, Windscale and AWRE, Aldermaston. 
There was good agreement on assay of U, Pu and isotopes, although 
preliminary trials on the material indicated the possibility of discrep- 
ancies when assaying non-standard materials. A significant difference 
was noted between oxygen-metal ratio results obtained by the X-ray 
method and those obtained by thermochemical means. 


19361 Improvements in or relating to sieves. Harley, K.; McIn- 
tosh, A.E. (to UKAEA). British Patent 1,437,952/B/. 3 Jun 1976. 3p. 

A sieve is described for use in the vibrocompaction process 
for the manufacture of fuels for fast reactors. This process can 
involve the high energy breakdown of irregular fuel particles within 
the fuel. pins, or alternatively a coarse fraction of fuel particles can 
be vibrated into its optimum packing arrangement using low oy 
vibration and another fraction infiltrated into the spaces between the 
large particles, also using low energy vibration. This second process 
is very attractive if the two components can simply be weighed and 
then packed to a suitable length within the fuel pin, but its success 
depends on the infiltrated particles being of the correct size and 
shape. The infiltration of the fines depends on the small number of 
voids at the top of the coarse fuel column remaining open until all 
the fine particles have moved into position. Only a small quantity of 
incorrect particles is needed to block the columns and stop or 
severely reduce the rate of infiltration. Unfortunately current manu- 
facturing processes do not always produce fine particles than can be 
guaranteed to meet requirements. In the case of non-spherical fine 
particles, needles and flat particles can pass through conventional 
sieves and in the case of spherical sol-gel particles units of several 
particles can be linked together as a string and be able to pass axially 
through the sieves. 


19362 Preparation of a highly reactive plutonium dioxide powder 
for plutonium-uranium-carbide and nitride fuel. Louwrier, K.P.; Rich- 
ter, K.; Kramer, G.; Lebrun, M. (Commission of the European 
Communities, Karlsruhe (Germany, F.R.). European Inst. for Tran- 
suranium Elements). J. Nucl. Mater.; 61: No. 2, 219-220(Aug 1976). 

A method is developed to produce a fine reactive PuO» 
powder by modifying the current plutonium oxalate precipitation 
method. The surface area of the powder should be as high as 
possible and should be combined with a small mean size of the 
agglomerates. Powders that tend to agglomerate too strongly must 
= — in order to ensure a good microhomogeneity of the 

end. 


19363 Oxygen redistribution in fast reactor oxide fuel. Sari, C. 
(Commission of the European Communities, Karlsruhe (Germany, 
F.R.). European Inst. for Transuranium Elements); Schumacher, G. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Neu- 
tronenphysik und Reaktortechnik). J. Nucl. Mater.; 61: No. 2, 192- 
202(Aug 1976). 

Out-of-pile tests were carried out in order to investigate the 
oxygen redistribution in uranium-plutonium mixed oxides exposed to 
a thermal gradient. In hypostoichiometric oxide fuel the oxygen 
migrates towards the low temperature region of the pellet and in 
hyperstoichiometric fuel the oxygen migrates in the opposite direc- 
tion. The oxygen transport is explained on the basis of solid-state 
thermal diffusion and occurs via vacancies and interstitials. It has 
been shown that the heats of oxygen transport are a function of 
plutonium and uranium valencies for hypo- and hyperstoichiometric 
oxides, respectively. The experimental results are the basis for a 
practical example in which oxygen profiles in fuel pins were calcu- 
lated as a function of initial stoichiometry and burnup. 


19364 Irradiation-induced creep of mechanically blended porous 
UO,-PuO, fuel. Dienst, W. (Kernforschungszentrum Karlsruhe 
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(Germany, F.R.). Inst. fuer Material- und Festkoerperforschung). J. 
Nucl. Mater.; 61: No. 2, 185-191(Aug 1976). 

With regard to the behavior of fast breeder reactor fuel, 
irradiation creep of mechanically blended, porous Usub(nat)O2-15% 
PuO, was investigated. Some results for UO2 are also quoted to 
clarify the dependence of creep rate on stress and temperature. The 
sintered density of the UO2-PuO, samples amounted to 86% TD and 
93.5% TD, their irradiation temperatures were between 300 and 
1000°C, the stress in the samples at 15 and 40 MN/m2 the fission 
rates between 2.5 and 5 x 10° °f/(U + Pu)-atom.s, and the maximum 
burnup at about 1%. The creep rates of UO2-PuOz are much higher 
than previously measured on UO: of high density, but there was a 
good correspondence of the stress and temperature dependence. The 
difference of the creep rates cannot be explained only by the 
porosity of the UO2-PuO2 samples. Therefore the PuO2 portion of 
the fuel, whose distribution is heavily inhomogeneous, is treated as 
additional ‘effective’ porosity. By this means a suitable interpretation 
is obtained for the results below about 650°C. At higher tempera- 
tures, UO2-PuO2 of 86% TD showed a rapid initial densification up 
to about 93% TD, apparently together with a simultaneous homog- 
enization of the fission-density distribution. The results measured 
could be interpreted without considering an influence of the Pu- 
content as such. 


19365 Effect of restraint and burnup on diametral increases in 
UO, elements irradiated in organic coolant. Hastings, I.J. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.); Schankula, M.H. (Atomic Energy of Canada Ltd., Pinawa, 
Manitoba. Whiteshell Nuclear Research Establishment). J. Nucl. 
Mater.; 61: No. 2, 225-228(Aug 1976). 

Future options for CANDU reactors include the thorium fuel 
cycle; one pro | is for an organic-cooled CANDU (OCR) fueled 
with Th-enriched UO. Irradiation of enriched UO: in the WR-1 
organic-cooled research reactor at Pinawa, Manitoba provides initial 
information on fuel behavior in such a system. Two distinctive 
features of the OCR are that the coolant pressure is 1 to 2 MPa and 
the temperature for the outer sheath surface is at least 695 +- 25°K. 
The corresponding values in a CANDU pressurized heavy water 
reactor (PHW) are about 10 MPa and 525 +- 25°K. Consequently, 
restraint against the diametral increase of fuel elements is reduced in 
the OCR. In this note the effects of sheath thickness and burnup on 
dimensional changes in UO: elements irradiated in the WR-1 re- 
search reactor are reported. 


19366 Identification of precipitates associated with intergranular 
fission gas bubbles in irradiated UO, fuel. Hastings, I.J.; Rose, D.H.; 
Baird, J. (Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). J. Nucl. Mater.; 61: No. 2, 229-231(Aug 
1976). 

Optical metallography of sections from. irradiated UO2 and 
(U, Pu)O2 fuel usually reveals inclusions up to 5 xm in diameter, 
identified as fission products. The most common inclusions in UO: 
have been found to be metallic, containing Mo, Tc, Ru, Rh and Pd; 
less common oxide inclusions contain Ba, Sr, Zr and Ce. Scanning 
and replica electron microscopy of intergranular fracture-surfaces 
show precipitates, assumed to be fission products, associated with 
individual fission gas bubbles on the grain boundaries. The techno- 
logical significance lies in the possible modification of fission gas 
bubble migration, swelling and gas release due to the bubble-precipi- 
tate interaction. In this note the identification of precipitates attached 
to individual intergranular fission gas bubbles in UO: irradiated to 
burnups of 75 and 220 MWh/kg U is reported. 


19367 Chemical effects of composition changes in irradiated 
oxide fuel materials. II. Fission product segregation and chemical 
equilibria. Ewart, F.T.; Taylor, R.G. (UKAEA Research Group, 
Harwell. Atomic Energy Research Establishment); Horspool, J.M.; 
James, G. (UKAEA Reactor Group, Sellafield). J. Nucl. Mater.; 61: 
No. 3, 254-270(Sep 1976). 

Four miniature fuel pins containing uranium/plutonium oxide, 
covering a wide range of oxygen-to-metal ratios, have been irradiat- 
ed in a thermal reactor. These pins were subjected to a detailed 
examination, by electron probe microanalysis and ceramography. 
The results of this analysis have been interpreted in the light of the 
results of a computer model of the pin behaviour. The widely 
different fuel chemistry in each of the fuel pins produced different 
fission-j:roduct phases and different clad corrosion phenomena. The 
phases found are in general agreement with the model which pre- 
dicts increasing oxygen-to-metal ratio with increasing burn-up and 
oxygen redistribution in the temperature gradient. Clad corrosion is 
seen to be inhibited at low oxygen potentials but the distinction 
between intergranular and ‘broad front’ corrosion is not attributable 
simply to the local oxygen potential. 


19368 Process for the production of prismatic graphite molded 
articles for high temperature fuel elements. Huschka, H.; Rachor, L.; 
Hrovat, M.; Wolff, W. (to Nukem G.m.b.H.). US Patent 3,985,844. 
12 Oct 1976. Priority date 14 Jul 1972, German, Federal Republic of 
(F.R. Germany). 6p. 
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Prismatic graphite molded objects for high temperature fuel 
elements are p’ by producing the outer geometry and the 
holes for cooling channels and for receiving fuel and fertile materials 
in the formation of the carbon object. (Official Gazette) 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 19447, 19449, 19452, 19457, 
19460, 19461, 20549, 20627, 20637 


19369 (AED-Conf—75-571-005) Kr-85 separation in reprocess- 

Ne Ammon, R. v. 1975. 7p. (In German). (CONF-751191— 

From Annual meeting of the project nuclear safety; Karls- 

ruhe, — Federal Republic of (F.R. Germany) (11 Nov 1975). 
igs. 

A report is given on the state of the work to set up a test plant 
which is to be used in the separation of the krypton 8 mag my, he 
the reprocessing of nuclear fuels. Of the different processes, the low 
temperature rectification has been decided on, first due to its known 
—— and then also due to the possibility of a high enrichment. 
The method requires that the waste gas be freed from a series of 
interfering components. In the first stage, oxygen and nitric oxides 
are removed by catalytic reduction with oo. after a water 
separation, the second pre-cleaning process follows, a molecular 
sieve adsorber unit to remove the rest of the water, nitric oxides, 
ammonia, carbon dioxide and hydrocarbons. Following this pre- 
cleaning comes the rectification which separates the krypton from 
nitrogen and surplus hydrogen as well as from the other pd pw 
Of the various possibilities of the end — of krypton 85, only the 
filling into pressure steel flasks is consid and discussed. 

19370 (ARH—2962) Engineering study: Fast Flux Test Facility 
fuel reprocessing. Beary, M.M.; Raab, G.J.; Reynolds, W.R. Jr.; 
Yoder, R.A. (Atlantic Richfield Hanford Co., Richland, Wash. 
(USA)). 7 Jan 1974. Contract E(45-1)-2130. 108p. Dep. NTIS $5.50. 

Several alternatives were studied for reprocessing FFTF fuels 
at Hanford. Alternative I would be to decontaminate and trim the 
fuel at T Plant and electrolytically dissolve the fuel at Purex. 
Alternative II would be to decontaminate and shear leach the fuels 
in a new facility near Purex. Alternative III would be to decontami- 
nate and store fuel elements indefinitely at T Plant for subsequent 
offsite shipment. Alternative I, 8 to 10 M$ and 13 quarter-years; for 
Alternative II, 24 to 28 M$ and 20 quarter-years; for Alternative III, 
3 to 4 M$ and 8 quarter-years. Unless there is considerable slippage 
in the FFTF shipping schedule, it would not be possible to build a 
new facility as descri in Alternative II in time without building 
lit eotk} storage facilities at T Plant, as described in Alternative 

. (aut 


19371 (DPST-LWR—76-1-3) Light water reactor fuel recycle. 
Savannah River Laboratory quarterly report, July—September 1976. 
(Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). Dec 1976. Contract E(07-2)-1. 88p. Dep. NTIS $5.00. 
A calculational study of the impact of a new reprocessing 
facility was completed. A computer model is being develo to 
forecast storage Fesin inventories and the —— of limited 
storage capacity based on projections of fuel discharges and repro- 
cessing schedules. An economic analysis shows that a receiving basin 
with a “—— of 800 MTU (metric tons of uranium) is adequate to 
service a 10-MTU/day LWR fuel reprocessing plant. An economic 
study indicates that LWR fuel from foreign reactors can be stored in 
water basins in the U. S. at a cost of approximately $10/;kgXy"). A 
draft environmental statement on the L reprocessing recycle 
industry was ene. Dissolution tests began with irradiated UO, 
fuel from the H. B. Robinson 2 reactor, to prepare feed for solvent- 
extraction studies and to define technical problems associated with 
fuel dissolution. The advantages and disadvantages of reprocessing 
LWR fuel without partitioning of uranium and plutonium were 
evaluated. A new method was developed in the laboratory to 
repare uranous nitrate solutions. A process for fixation of LWR 
hi -level liquid waste (HLLW) was outlined for use in design and 
cost studies of the back end of the commercial nuclear fuel cycle. A 
rapid, quantitative ion-exchange —— ue was developed to remove 
radioactive fission products and actinides from dissolved, irradiated 
LWR fuel to permit determination of tritium by liquid scintillation 
counting. Results of nuclear criticality calculations for mixed urani- 
um plutonium oxides outside reactors are summarized. The 
various correlations of the calculational methods with critical experi- 
ments made to support the calculations are described. 


19372 (PB—249255) Guide to improving the performance of a 
manipulator system for nuclear fuel handling through computer con- 
trols. Final report. Evans, J.M. Jr.; Albus, J.S.; Barbera, A.J.; Ro- 
senthal, R.; Truitt, W.B. (National Bureau of Standards, Washington, 
D.C. (USA)). Nov 1975. 52p. (NBSIR—75-973). NTIS $4.50. 

Office of Devel tal Automation and Control Tech- 
nology of the Institute for puter Sciences and Technology of 
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the National Bureau of Standards provides advising services, stan- 
dards and guidelines on interface and computer control systems, and 
performance specifications for the procurement and use of computer 
controlled manipulators and other computer based automation s 

tems. These outputs help other agencies and industry apply thi 
technology to increase productivity and improve work quality by 
removing men from hazardous environments. In FY 74 personnel 
from the Oak Ridge National Laboratory visited NBS to discuss the 
feasibility of using computer control techniques to improve the 
operation of remote control manipulators in nuclear fuel reprocess- 


rep’ 
ing. Subsequent discussions led to an agreement for NBS to —o- 


a tual design for such a computer control system for the 
Model manipulator in the Thorium Uranium Recycle Facility 
(TURF) at ORNL. This report provides the required analysis 
conceptual design. Complete computer programs are included for 
testing of computer interfaces and for actual robot control in both 
point-to-point and continuous path modes. 


19373 Design criteria for decommissioning of nuclear fuel repro- 
cessing plants. New York; American Institute of Chemical Engineers 
(1975). 8p. (ICONS—02161). 
is standard provides criteria for designers of nuclear fuel 
reprocessing facilities to guide them in enabling these facilities to 
meet the requirements of Federal regulations governing shutdown 
and decommissioning. Title 10 Code of Federal Regulations, Chap- 
ter 1, Part 50, Appendix F, states in part that "a design objective for 
fuel reprocessing plants shall be to facilitate decontamination and 
removal of all significant radioactive wastes at the time the facility is 
permanently decommissioned.” Included in the scope of this stan- 
dard are the following considerations: (1) Protection from radiation 
hazards to personnel and the environment during and after decom- 
missioning. (2) Decontamination of plant structures and process 
—— (3) Dismantling or isolation of the facilities. (4) Disposal 
of contaminated materials. When the owner has deactivated or shut 
down one process facility but continues to operate on the same site 
or builds another operating plant on the same site, this deactivation 
of the facility, even if it involves abandonment in place, is not 
decommissioning in the context of this standard. Deactivation can be 
or can involve — shutdown of process operation. 
ven when total plant shutdown is part of deactivation, the plant 
owner has complete control of the functions or acivities remaining 
on site and retains the responsibility for surveillance of the deacti- 
vated facility to assure public health and safety. This standard 
rovides guidance to designers by giving specific functional criteria 
or structures and systems (Section 3.0) and by establishing normal 
operational criteria to minimize problems during the decommission- 
ing stage (Section 4.0). 


19374 Apparatus for carrying out electrolytic dissolutions. 
Wheelwright, E.J.; Fox, R.D. (to Energy Research and Develop- 
ment Administration, Washington, D.C. (USA)). French Patent 
2,27,393/A/. 10 Apr 1975. 17p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 10 Apr 1974, US. 

The present invention relates to an electrolytic dissolution 
apparatus in which dissolution is achieved through contact with a 
solution. The apparatus is essentially characterized in that it com- 
prises a container of electrically insulating material, a fixed first 
electrode, a mobile second electrode, means for insulating the elec- 
trodes from the substance to be dissolved while allowing the electro- 
lyte to freely flow between them, members for passing an electric 
current between the electrodes and a device for causing the electro- 
lyte to circulate throughout the apparatus. The second electrode is 
supported by the substance to be dissolved in such a manner that, 
during the dissolution step, it moves simultaneously with the sub- 
stance upper level, so as to maintain a small spacing between that 
electrode and the substance and, thus, obtain an optimum efficiency 
from the apparatus. That apparatus is adapted to electrolytically 
dissolved metals such as plutonium. 


19375 Status of project design work for a German reprocessing 
plant. Lang, K. (Farbenfabriken Bayer A.G., Leverkusen (F.R. 
Germany)); Zuehlke, P. (Kernbrennstoff- 
Wiederaufarbeitungsgesellschaft m.b.H., Eggenstein-Leopoldshafen 
(F.R. Germany)). Atomwirtsch., Atomtech.; 21: No. 7, 373-378(Jul 
1976). (In German). 

4 figs. 

A reprocessing plant will be built within the framework of a 
comprehensive waste ge center planned by the Federal 
Government to treat the fuel elements unloaded from German 
nuclear power stations. On the basis of an annual throughput of 
1,400 te of uranium averaged over the life of the plant, the center 
will be able to serve between 45,000 and 50,000 MWe of installed 
nuclear generating capacity. A comprehensive conceptual desi 
study of the reprocessing plant to be built has been completed on the 
basis of the operating experience accumulated at the Karlsruhe 
reprocessing plant and the development work carried out by the 
Karlsruhe Nuclear Research Center and in the light also of an 
intensive exchange of experience with British and French reprocess- 
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ing companies within the framework of United Reprocessors GmbH. 

This conceptual design study is the foundation for the preliminary 

a to be carried out on a collaborative basis by WA and 
WK. 


19376 Parliamentary hearings on rep’ 
Anon. Nucl. Eng. Int.; 21: No. 246, 62(Jul 1976). 

With the fourth amendment to German law covering nuclear 
plant control recently having passed through the Federal Parliament 
before formal consent by the Bundesrat, two important sets of 
hearings have been held by different ministries to deal with the 
execution of the new conditions. The amendment covers delivery, 
storage and treatment of nuclear waste and spent fuel elements. 
Reprocessing plants will be licensed on the same basis as nuclear 
a stations, and final storage will be the responsibility of the 

ederal Physical/Technical Office (PTB) at Brunswick. 


19377 Crushing behaviour of high temperature reactor coated fuel 
particles. Briggs, A.; Davidge, R.W.; Padgett, C.; Quickenden, S. 
(UKAEA Research Group, Harwell. Atomic Energy Research Es- 
tablishment). J. Nucl. Mater.; 61: No. 3, 233-242(Sep 1976). 

This paper examines in detail the crushing behaviour of high- 
temperature reactor fuel particles with pyrolytic carbon or silicon 
carbide outer coatings and discusses their failure mechanisms, in an 
attempt to relate crushing failure loads to coating strengths, and 
provide a simple, quick testing technique for quality control or 
performance assessment. Failure occurs by a series of mechanisms, in 
varying sequence, initiated by Hertzian cracking. Because the first 
event detected in a crushing test load/deflection curve is not the 
formation but the propagation of the Hartzian crack, the crushing 
load cannot be related to the coating strength; instead, it is governed 
by the fracture surface energy of the outer coating. A crushing test is 
therefore not a suitable technique for measurement of the strength of 
particle coatings. However, through measurement of the size of the 
contact surface, reliable estimates of the Young’s modulus of the 
outer coating can be made by application of the Hertz theory of 
contact. 


in Germany. 


TRANSPORT AND STORAGE 


19378 (DEU—76-15) Regulation concerning the carriage of ra- 
dioactive substances. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.)). 1975. 47p. (In German). INIS. 

7 tabs.; with apps. Available from ZAED. 

The object of the transport provision is to ensure that legal 
provisions and stipulations by the authorities concerning the carriage 
of radioactive substances are observed, and thus to guarantee that 
staff members of the KFA, third parties, and the general public are 
not exposed to avoidable and hazardous radiation exposure. The 
transport provision applies to all transports of radioactive substances 
in as far as the KFA is one of the parties concerned. It does not 
apply to internal carriage within an interrelated area for which a 
licence has been granted. External firms are to be put under the 
obligation to adhere appropriately to the transport provision as far as 
- ~~ of the radioactive substances is effected on the premises 
of the ; 


19379 (SAND—75-0248B) Transportation Environment Data 
Bank index. Davidson, C.A.; Foley, J.T. (Sandia Labs., Albuquer- 
Bev (USA)). Nov 1976. Contract E(29-1)-789. 35p. Dep. 


In an effort to determine the environment intensities to which 
energy materials in transit will be exposed, a “Data Bank” of 
environmental information has been established by Sandia Laborato- 
ries, Division 1285 for the ERDA Division of Environmental Con- 
trol Technology. This document is an index which can be used to 
request data of interest. 


19380 In-pile resistometric study of pure and low-alloyed urani- 
um. Lazarevic, D. (Institut za Nuklearne Nauke Boris Kidric, Bel- 
rade (Yugoslavia)). pp 282-285 of In Physical metallurgy of reactor 
uel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
London; Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1993) 

The results of neutron radiation of a uranium-0.78 at.-% 
aluminium alloy at 200, 450, and 550°C are presented. Two concur- 
rent processes occur: secondary-phase precipitation enhanced by a 
non-equilibrium concentration of vacancies, and re-dissolution due to 
the action of fission fragments. This dynamic equilibrium is charac- 
terized by an enhanced solid solubility which decreases with increas- 
ing temperature. Radiation enhances the diffusion of solute atoms 
ee sd effect, though pronounced at lower temperatures, vanishes 
at # 


19381 Experimental determination and interpretation of micro- 
scopical swelling and gas release in fast reactor fuels. Matzke, H..; 


ERA VOL. 2, NO. 8 


Ronchi, C. (Commission of the European Communities, Karlsruhe 
(Germany, F.R.). European Inst. for Transuranium Elements). pp 
259-265 of In Physical metallurgy of reactor fuel elements. Harris, 
J.E.; Sykes, E.C. (eds.) (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). London; Metals Society 
(1975). 

From International conference on the eee metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

A thorough electron microscope study “yo radial and axial 
cuts of highly rated fast breeder fuel (<= 200 W/g with burnups 
between 1 and 21 at.-% and central temperatures of <= 2500°C for 
oxides) was performed. The replica ee was used to study 
both intra- and intergranular fission bubbles as well as pores and 
voids. In oxide fuel, the intragran fission gas bubbles were in 
well defined size range of 200 to 350 A with densities between 10** 
and 10% bubbles/cm® and only slight dependence on local fuel 
temperature and burnup. The intragranular swelling was therefore 
small, and it showed a maximum at intermediate temperatures (ap- 
proximately 2000°C). Model calculations on the kinetics of the 
mobility of fission gas atoms, together with an examination of the 

rosity distribution in the fuel during operation indicate that in 
ighly rated oxide fuel most of the gas is released via multiple fission 
induced re-solution from bubbles and subsequent atomic diffusion. In 
contrast, bubble and pore mobility together with —_ by lenti- 
cular voids contribute with an estimated < 25% only to the overall 
release. Carbide fuel was predominantly studied following thermal 
irradiations with less accurately known time-temperature histories. 
The swelling behavior in such fuel was similar to that of oxide fuel 
only at low temperatures, typically <= 1200°C. Above this critical 
temperature, large bubbles at low densities are observed as well as 
essential swelling. It is argued that these differences can be explained 
ly by a smaller re-solution probability at high temperatures. 
urther possible reasons are discussed and suggestions are made for 
future work enabling a better understanding of these basic differ- 
ences between oxide and carbide fuel. 


19382 Void model for cavitational swelling of uranium. McDon- 
ell, W.R. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). pp 266-274 of In Physical metallurgy of 
reactor fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Elec- 
tricity ee a Berkeley (UK). Berkeley Nuclear Labs.). 
London; Metals iety (1975). 

From International conference on the oytent metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

Voids formed in uranium undergoing fission, manifested as 
small aligned pores at 500 to 600°C, may serve at lower tempera- 
tures (350 to 500°C) as nuclei for the development of large cavities 
in the metal under internal stresses due to anisotropic growth. 
Formation of voids by agglomeration of vacancies is accompanied 
by agglomeration of interstitials into dislocation loops and associated 
dislocation structures on the same planes that cause anisotropic 
growth at temperatures below the cavitational swelling range. The 
anisotropic swelling that results is an alternative manifestation of the 
anisotropic —_ process, in which the metal elongates during 
swelling in the same direction as during growth, but internal voids 
are substituted for the vacancy dislocation loops that cause contrac- 
tion of other directions. The effect of low-solubility alloying ele- 
ments in suppressing swelling can be attributed either to trapping of 
vacancies and interstitials, which promotes their recombination, or 
to inhibition of the formation and movement of the dislocation loops 
produced by interstitial condensation. 


19383 Introductory survey on swelling and gas release. Robert- 
son, J.A.L. (Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). pp 219-221 of In Physical metallurgy of 
reactor fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Elec- 
tricity a Berkeley (UK). Berkeley Nuclear Labs.). 
London; Metals iety (1975). 

From International conference on the metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

Principal publications over the last 20 years or so on the 
topics of swelling and gas release in U, U0z, UsSi, UC, and UN are 
briefly described. Some items are still controversial, i.e. intragranular 
effects, in-boundary effects, and interactions. It should not be 
canpenel Gak one mechanism is ‘right’ while the other is ‘wrong’, 
but that, dependent on conditions, one or other may be dominant in 
any given case. If these conditions could be quantitatively defined, 
an increase in the realism of the models could be expected. 


19384 Treatment of open porosity in nuclear fuels during irradia- 
tion. Tucker, M.O.; Turnbull, J.A. (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.). pp 325-330 of In 
Physical metallurgy of reactor fuel elements. Harris, J.E.; Sykes, 
E.C. (eds.) (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). London; Metals Society (1975). 

From International conference on the Ss ical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

Some recent experimental observations have shown that for 
volume changes greater than approximately 8% the major contribu- 
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tion to fuel swelling is due to interconnected and vented grain- 
porosity. All previous models have assumed that pressure is 
necessary to overcome surface energy and cause swelling, but clear- 
ly this is not the case. The present model first of all treats the linked 
porosity as a series of linked anticlastic surfaces using a catenoidal 
soap film as an analogy. It is shown that there is a minimum swelling 
value below which interlinkage cannot occur. Second, using a 
simplified geometry, relationships are developed to show how inter- 
linked and vented porosity above this value can grow, and how the 
influence of irradiation eters such as rating, temperature, and 
pressure, affect the kinetics of the process. 


19385 Inspection of the files rejected. Energiewirtsch. Tagesfra- 
gen; 26: No. 8, 466-467(Aug 1976). (In German). 

The Administrative Court Schleswig has rejected with its 
verdict of June 19th, 1976 - LA 72/75 - the suit of 61 plaintiffs against 
a licence for storing and handling fuel elements for the Kernk- 
raftwerk Brunsbuettel, to make available for inspection all the docu- 
ments which are to serve for the licensing procedure. The reasons 
upon which the judgment was based are presented. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 19329, 19330, 19331, 19332 


19386 (INIS-mf—3114) Market for uranium. Submission to 
environmental inquiry. Wright, W.J.K. (Australian Atomic 
Energy Commission Research Establishment, Lucas Heights). Feb 
1976. 31p. INIS. 
¢ submission presents information on the present and future 
market for uranium and gives some views on the possible level of 
Australian activities in this market. 


19387 Paper from the Uranium Institute. Price, T. (Uranium 
Institute, London (UK)). pp 48-53 of In Nuclear power and the 

ont interest: the implication for business. London; Financial Times 
1976). 

From Nuclear power and the public interest - the implication 
for business; London, UK (8 Jul 1976). 

The problems of supply and demand in relation to uranium 
are considered from various points of view: the mining and produc- 
ing industry and the time-scales in exploration and development; the 
choice between thermal and fast reactors; the forecasts of economic 
growth; social and political considerations. 


19388 Financing, recycling, PR: solutions from Europe. Nucl. 
Eng. Int.; 21: No. 244, 70-72(Jun 1976). 

Foratom Congress, the gathering of Europe's nuclear indus- 
try forums, orms an important review of the major difficulties 
and issues challenging the nuclear industry. Some of the problems 
such as financing and public relations which dominated discussions 
during the three-day meeting in Madrid are described. The Pu 
recycling situation in Europe is also considered. 


19389 Import and export of radioactive substances in 1975. 
Umwelt (Inf. Bundesminist. Innern); No. 50, 18-20(Aug 1976). (In 
German). 

8 tabs. 

Surveys for 1975 show a retrograde tendency compared with 
the preceding year, the figures for the import of nuclear fuels and 
source materials being an exception. 


19390 Availability of nuclear fuels: an aspect of supply assurance. 
Dolinski, U.; Ziesing, H.J. (Deutsches Inst. fuer Wirtschaftsfors- 
chung, Berlin (F.R. Germany)). Brennst.-Waerme-Kraft; 28: No. 8, 
301-305(Aug 1976). (In German). 

1 fig.; 3 tabs.; 10 refs. 

The future supply possibilities for the Federal Republic of 
Germany with nuclear fuel are investigated by the German Institute 
for Economy Research in an expertise on ‘the safety, price and 
environmental aspects in the energy supply’. The requirements of 
natural uranium in the Federal Republic of Germany are dealt with, 
as well as the world-wide assured and probable deposits of natural 
uranium in relation to the extraction costs. After indicating the 
restrictive a in the export policy of the supplying countries, 
= internati and national state of development of recycling is 

own. 


Supply of the Federal Republic of Germany with enriched 
uranium. Oboussier, F. (Commission of the European Communities, 
Brussels (Belgium). Supply Agency). Energiewirtsch. Tagesfragen; 26: 
No. 8, 447-449(Aug 1976). (In German). 

After giving a short historical background of past policies 
concerning uranium supply (policies which were mainly in the hands 
of the USAEC), the essential characteristics of the enrichment 
agreements with ERDA, URENCO, EURODIF, and the USSR are 
explained. A comparison is made difficult by completely different 
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conditions. New side issues (the latest estimates on the development 
of electricity demand, delays in the licensing of nuclear power 
lants, etc.) lead to the assumption that demand will exceed supply 
1985/86, which means that the construction of new separation 
plants will be necessary. 


19392 Medium and long-term supply of the FRG with natural 
uranium. Stephany, M. Energiewirtsch. Tagesfragen; 26: No. 8, 450- 
= 1976). (In German). 

short survey is presented of the situation concerning the 
FRG's uranium supply taking into special consideration the eco- 
nomical aspects. Characteristic for the demand-supply-situation is 
the fact that the development of prices does not influence the costs 
as much as this is the case with other fuels, and that assurance of 
supply for the FRG is underpinned by participation in foreign 
enterprises. 


19393 Availability of nuclear fuels: one aspect of the reliability of 
supply. Dolinski, U.; Ziesing, H.J. (Deutsches Inst. fuer Wirtschafts- 
forschung, Berlin (F.R. Germany)). At. Strom; 22: No. 5, 120- 
124(Sep 1976). (In German). 

1 fig.; 3 tabs.; 17 refs. 

In connection with the future supply of nuclear fuels to the 
Federal Republic of Germany the authors discuss the problems 
which arise. They describe the future development of the demand 
for natural uranium and the work involved in separation and deal 
with the possibilities of meeting the demand. They pay particular 
attention to the changed market situation and to the policies of the 
countries which produce uranium. The article is a detailed examina- 
tion of the report by the German Institute for Economic Research 
(DIW) on aspects of the reliability of supply to the electricity supply 
industry in the Federal Republic of Germany, which was pr 
under the aegis of the Bavarian Ministry for Economic and Trans- 
port. This investigation will be published, omitting the regional 
aspects, towards the middle of 1976, by the German Institute for 
Economic Research under the title ‘Reliability, price and environ- 
mental protection aspects of energy supply’. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 19467, 19468, 20240, 20867, 20901 


19394 (IVA—73) High-level radioactive waste. Brotzen, O.; 
J 


Westermark, T.; Hultgren, A.: ee ; 
(Ingenjoersvetenskapsakademien, Stockholm (Sweden)). 1975. 20p. 
(In Swedish). INIS. 

Problems in connection with the utilization of nuclear energy 
have been one of the main questions in the Swedish society during 
the last year. In the light of this the department VII of IVA —— 
a discussion about the theme ‘the hot radioactive wastes’. The 
discussion was opened by lectures of doctor Aake Hultgren, AB 
Atomenergi, professor Torbjoern Westermark, KTH, city —— 
Otto Brotzen, Sveriges Geologiska Undersoekning and professor Jan 
Rydberg, CTH. This report consists of the lectures and a summary 
of the discussion. 


19395 (MLM—2382) Tritium Waste Control Project progress 
report: April—June 1976. Bixel, J.C.; Kershner, C.J. (Mound Lab., 
Miamisburg, Ohio (USA)). 10 Dec 1976. Contract EY-76-C-04-0053. 
27p. a: NTIS $4.00. 
ritiated Liquid Waste Decontamination (Molecular Excita- 
tion): A prelimi economic study of water detritiation by laser 
isotope separation indicates ible advantages over the catalytic 
exchange process. The electric power requirements are a factor of 5 
lower, resulting in a 50-percent reduction in operating costs. Capital 
costs for the two methods appear comparable. Additional attempts 
were made to determine the ir spectrum of HTO around the vY 
band. However, carbon dioxide impurity obscured the HTO absorp- 
tion around 2265 cm™' making it impossible to obtain a high quality 
spectrum for use in the LIS experiments. Electrolysis of High Level 
ritiated Water: In an experiment using a regenerative cell on water 
containing approximately 0.3 g tritium, about 21 ml of water was 
electrolyzed but the solid polymer electrolyte ruptured and cell 
components were damaged beyond repair. Tritium Monitor Devel- 
opment and Calibration: The calibration system design was modified 
to allow procurement and fabrication of the major —— 
during FY-1976. Shipping Container Development for Tritiated 
Liquid Waste: The bourdon tube pressure gage was replaced with a 
pressure transducer for double containment. A calorimeter was 
completed for tritium assay of contents. Catalytic Exchange Detri- 
tiation Studies: The Englehard hydrophobic, catalyst for /H20 
exchange is being tested. An experiment to establish the height of 
one equilibrium plate was completed. (DLC) 


19396 Information by the Federal Government: programme of the 
Commission of the European Communities for the management and 
storage of radioactive wastes. Bundesrat - Drucksache; No. No. 73250, 
41-55(Feb 1975). (In German). 
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The programme includes: activities on radioactive waste pro- 
cessing concerning its storage and its final storage; activities on 
radioactive waste storage and a common effort on final storage in 
geologic formations; strategy studies with the help of which the 
importance of a model for modern management is to be evaluated 
(separation and transmutation of actinides); investigations of the 
problems which radioactive waste management present and which 
are not to be solved on an international level within the framework 
of present judicial, administrative, and financial regulations, and 
a for solutions; examination of the technical principles valid 
‘or radioactive waste management. 


19397 Development of Oregon's hazardous waste program. 
Synak, M.; Wicks, P.H.; Spies, K.H. (Ore. ~% of Environ. Qual., 
Portland). J. Environ. Eng. Div., Am. Soc. Civ. Eng.; 101: No. 3, 301- 
308(Jun 1975). 

Over 2,100,000 cu ft (58,800 cu m) of hazardous wastes and 
over 2,200,000 of contaminated containers were discarded during 
1972 in Oregon. Because of the hazardous nature of these wastes, 
advanced methods are required for their proper treatment or dispos- 
al. Suitable methods for treatment or disposal of hazardous wastes 
cost 10 - 40 times more than the environmentally unsatisfactory 
alternatives. The DEQ has developed pro; administrative rules 
for hazardous waste management in Oregon including: (1) Criteria 
for classification of wastes as hazardous; (2) basic requirements for 
hazardous waste management from the point of waste generation to 
the point of ultimate disposition; and (3) list of wastes classified as 
hazardous. The DEQ is working to establish a statewide system for 
hazardous waste collection and disposal, with several regional col- 
lection facilities and one or two hazardous waste disposal sites. 4 
refs. 


19398 Use of emanation thermal analysis for the investigation of 
radioactive waste fixation Vojtech, O.; Plasil, F.; Kourim, 


V.; Suessmilch, J. (Ustav Jaderneho Vyzkumu, Rez (Czechoslova- 
kia)). J. Radioanal. Chem.; 30: No. 2, 583-592(1976). 

From 8. radiochemical conference; Marianske Lazne, 
Czechoslovakia (27 Apr 1975). 

6 figs.; 4 refs.; 1 tab. 

The process of incorporation of radioactive wastes into a 
suitable matrix to form a stable product for long term disposal has 


been sudied. The changes, occuring during the thermal treatment 
with glassy materials, i.e. drying, transformation processes, sintering, 
melting, etc. have been followed using emanation (radon) thermal 
analysis. This method was found useful in solving the problems of 
process development. In the case of all model fixation processes, the 
emanation power of the final product and the “cooling curves” were 
measured. Those data confirmed that the produced solids have very 
low diffusion coefficients for radon which fact is in relationship with 
radioactive gas release safety aspects. The method of ETA gives a 
sufficient amount of information for the evaluation of a suitable 
fixation system and process. The combination of effects of sintering, 
reaction product gas release and other phenomena can be studied in 
their integrity as important results of “closing” and “opening” of the 
solid state structure which fact is of great importance for the 
optimization of the process. 


19399 Anvaent kaernbraensle och radioaktivt avfall. Del 2. Be- 

av Aka-utredningen. (Spent nuclear fuel and radioactive 
waste. Pt. 2. Report from the Aka-investigation). Malmoe, Sweden; 
Allmaenna Foerlaget (Apr 1976). 222p. (In Swedish). 

Radioactive substances have been produced and used for 
different purposes since the turn of the century. The discovery of the 
possibility to produce energy through nuclear fission and the subse- 
quent development of nuclear power have considerably increased 
the extent of this trade. The nuclear power gives as by-products 
large quantities of radioactive matter, which mainly must be classi- 
fied and treated as waste. The industrial work, which is needed to 
support nuclear power with fuel and to process and take care of 
spent nuclear fuel and radioactive waste, is called the cycle of 
operation of the nuclear fuel or the fuel cycle. The following parts 
contain a summarizing description of the nuclear power plants, 
which are beeing built in Sweden, and their fuel cycles. In connec- 
tion with this an account for t and quantities of waste in 
different stages of the fuel cycle is given. 


19400 Safety concept of the Federal Government concerning 
waste management. Umwelt (Inf. Bundesminist. Innern); No. 48, 6- 
10(May 1976). (In German). 

The main features of the safety concept of the Federal Gov- 
ernment are presented: waste management as a decisive factor in the 
safety system for the operation of nuclear facilities; safety system 
specially written for waste management; solvability of the safety 
problems. 


19401 Will nuclear power plants be shut down. Umsch. Wiss. 
Tech.; 16: No. 16, 532- 333(Aug 1976). (In German). 

The Committee for Research and Technology of the German 
Bundestag has performed a hearing on the peaceful use of nuclear 
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energy. The experts have pointed out that in the eighties a shut- 
down of nuclear power plants is impending if the nuclear fuel cycle 
is not closed. This means the creation of storage dumps for spent fuel 
elements, building a reprocessing plant and provision for highly 
radioactive waste. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 19369, 19424 


19402 (ARH-SA—268) Interim program for the management of 
high-level radioactive liquid waste. Burton, G. Jr. (Atlantic Richfield 
Hanford Co., Richland, Wash. (USA)). 24 Jun 1976. Contract E(45- 
1)-2130. 26p. ‘(CONF-760684—1). Dep. NTIS $4.00. 

From National academy of sciences committee on radioactive 

te management; Richland, Washington, United States of America 
(USA) (24 Jun 1976). 

An overview of present operations concerned with the man- 
agement of Hanford-generated high-level radioactive wastes is pre- 
sented. Interim storage, leak experience, costs, and program oper- 
ations are discussed. (LK) 


19403 (KURRI-TR—127, pp 1-3) Present status of rare gas 
release control. Yamamoto, H. 1974. (In Japanese). 

From Sym age on radioactive rare gases; Kumatori, 
Osaka, Japan (8 Feb 1974). 

In Symposium on radioactive rare b 

Of the rare gases Ar, Kr and Xe released from nuclear 
facilities, the problem of release control can be confined to “Ar, 
85Kr and 1°°Xe. The cases of the latter two are described, as *’ Ar is 
not much significant. '**Xe, having relatively short half- life, can be 
dealt sufficiently by holding-up in case of light water reactors. Kr 
of long half-life must be removed: the methods are low temperature 
adsorption, liquefaction distillation, absorption and diaphragm 
method. As for future problem, there is disposal of concentrated rare 
gas. 


19404 (RFP—2469) Radiolytic gas generation in plutonium con- 
taminated waste materials. Kazanjian, A.R. (Atomics International 
Div., Golden, Colo. (USA)). 29 “Oct 1976. Contract EY-76-C-04- 
3533. 26p. Dep. NTIS $4.00. 
any plutonium contaminated waste materials decompose 
into gaseous products because of exposure to alpha radiation. The 
gases generated (usually hydrogen) over long-storage periods may 
create hazardous conditions. To determine the extent of such haz- 
ards, knowing the gas generation yields is necessary. These yields 
were measured by contacting some common Rocky Flats Plant 
waste materials with plutonium and monitoring the enclosed atmos- 
pheres for extensive periods of time. The materials were Plexiglas, 
polyvinyl chloride, glove-box gloves, machining oil, carbon tetra- 
chloride, chlorothene VG solvent, Kimwipes (dry and wet), poly- 
ethylene, Dowex-1 resin, and surgeon's gloves. Both 7°°Pu oxide and 
238Pu oxide were used as radiation sources. The gas analyses were 
made by mass spectrometry and the results obtained were the total 
gas generation, the hydrogen generation, the oxygen consumption 
rate, and the gas composition over the entire storage period. Hydro- 
gen was the major gas produced in most of the materials. The total 
gas yields varied from 0.71 to 16 cm®* (standard temperature pres- 
peer i day per curie of plutonium. The oxygen consumption rates 
ied from 0.0088 to 0.070 millimoles per day of plutoni- 
um oxide-239 and from 0.0014 to 0.0051 millimoles per day per 
milligram ***Pu. 


19405 (RT/PROT—75-20) Radiation protection planning for a 
liquid radioactive wastes treatment system. Brofferio, C.; DeAngelis, 
F.; Papa, C.; Paribleli, S. (Comitato Nazionale per lEnergia Nu- 
cleare, Rome (Italy)). 1975. 42p. (In Italian). INIS. 

The main principles o radiation protection are discussed, in 
view of a sound design of liquid waste processing systems. Critical 
pathways, doses to workers and people at large are also discussed. 


19406 Removal of radioactive radon daughters from air. Stringer, 
C.W. (to Radon Development Corp.). Australian Patent 74/71 210/ 


A/. 16 Jul 1974. oa 
Open to lic inspection 22 Jan 1976, priority USA 16 Jul 
1973, — available from the Commissioner of Patents, Canberra. 
ag npg process for controlling radioactive radon 
engeiant in air in a working environment in a mine or during 
ore processing is described. The described process involving a filter 
for water contaminated with radon daughters is used in conjunction 
with air cleaning systems which — water as a — for radon 
daughters. The filter medium involves use of granular substrate 
which has been dried and oil-wetted with a normally-liquid hydro- 


carbon material. 

19407 Some properties and development of cultivated bioadsor- 
bent. Jilek, R.; Prochazka, H. (Vyzkumny Ustav Veterinarniho Le- 
karstvi, Brno-Medlanky (Czechoslovakia)); Stamberg, K. (Vyvojovy 


Zavod Uranoveho Prumyslu, Zbraslav nad Vitavou (Czechoslova- 
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kia). Ustav Jadernych Paliv); Katzer, J. (Statni Planovaci Komise, 

(Czechoslovakia)); Nemec, P. (Slovenska Vysoka Skola 
Technicka, Bratislava (Czechoslovakia)). Rudy (Prague); 23: No. 9, 
282-286(Sep 1975). (In Czech). 

The significant es of the pee gps ree and the principal 
properties are indicated of a bioadsorbent obtained from Penicillium 
c — mycelium. Reinforcing the mycelium with a urea- 
formaldehyde resin yielded a bioadsorbent having a high sorpti 
efficiency and good ‘agg enol ies. The production technol- 
ogy thereof is briefly described. bioadsorbent properties are 
shown on the example of the ~——— of uranium radium from 
waste waters and their retention. sorption and retention proper- 
ties are listed of the Ostsorb MV granular sorbent. 


19408 Method of repressing the precipitation of calcium fluozir- 
conate. Newby, B.J.; Rhodes, D.W. (to Energy Research and Devel- 
opment Administration). Canadian Patent 677,976. 18 Nov 1975. 8p. 

Available from Commissioner of Patents, Ottawa. 

Boric acid or a borate salt is added to aqueous solutions of 
fluoride—containing radioactive wastes generated during the repro- 
cessing of zirconium alloy nuclear fuels which are to be converted to 
solid form by calcining in a fluidized bed. The addition of calcium 
nitrate to the aqueous waste solutions to prevent fluoride volatility 
during calcination, causes the precipitation of calcium fluozirconate, 
which precipitate further tends to form a gel at fluoride concentra- 
tions of 3.0 M or greater. The Ng ny —_ which are 
introduced into the solution by the addition o' boric acid or 
borate salt retard the formation of the calcium fluozirconate precipi- 
tate and prevent formation of the gel. These boron—containing 
species can be introduced into the solution by the addition of a 
borate salt but preferably are introduced by the addition of an 
aqueous solution of boric acid. 


19409 Safe methods of processing radioactive wastes. Kashida, Y. 
(National Inst. of Radiological Sciences, Chiba (Japan)). Farumashia; 
12: No. 1, 53-58(Jan 1976). (In Japanese). 

ing of radioactive drug waste (tritium waste) was 
described. The CuO method, the O2Pd-AlO; method, and the 
organic reduction method were explained as methods for processing 
tritium gas. Each defect and merit of a refrigerated conservation 
method, and an embalming method for processing dead experimental 
animals was described. For the use of radioisotopes (RI) in pharma- 
cological study, he suggested caution against misuse of RI, joint use 
of RI and stable isotope or RI and short half life RI, reduction of the 
RI dose, and development of new methods for processing radioac- 
tive waste. 


19410 Concept for final storage. Glass, metal and salt: safe urn 
graves for high-activity waste from nuclear fission; symposium of the 
Atomforum. Franke, L. VDI (Ver. Dtsch. Ing.) Nachr.; 30: No. 11, 
20(Mar 1976). (In German). 

Two embedding technologies are now being tested with the 
aim to solve the problems of storage of highly radioactive 
waste. One of these is the embedding of highly active ‘glass beads’ in 
a heavy-metal matrix, and the other is the embedding in phosphate 
and boron silicate glass. The glass blocks produced by this process 
are to be stored in salines after several years of water-cooled storage 
above ground. The risks involved in this type of storage, i.e. dissolv- 
ine. heat generation, and tectonic leaps in the salt formations, are 


19411 Anvaent kaernbraensle och radioaktivt avfall. Betaenkande 
av Aka-utredningen. (Spent nuclear fuel and radioactive waste. Pt. 1. 
Report from the Aka-investigation). Malmoe, Sweden; Allmaenna 
rae e 1976). 101p. (In Swedish). 

purpose of this investigation was to: 1. Analyze the 
technical, economic and safety prob concerning reprocessing of 
spent nuclear fuel, treating and storing of radioactive waste and 
ounanet of radioactive material. 2. Suggest suitable methods for the 
handling of radioactive waste in Sweden with respect to the special 
conditions of the country. 3. Examine if the handling of the low-and 
middle-active radioactive waste can be co-ordinated with the han- 
dling of the hot radioactive waste. 4. Study the possibilities to build a 
reprocessing plant in Sweden and also take into consideration the 
possiblilities of locations together with nuclear power plants and 
storage plants for radioactive wastes. 5. Estimate the of Swed- 
ish research and development work in the field of radioactive waste 
and possibly suggest general outlines for such work. 6. Investigate 
the possibilities to international and particularly Nordic co-operation 
in questions about radioactive waste. 7. Plan the organizing forms 
for the handling of the radioactive waste at which the State will 
attend to the work concerning the final storing. 8. Suggest forms for 
financing of treating, transporting and storing of radioactive 
waste and the research-and deve! it programs. 9. Judge per- 
spicuously the needed efforts to get a satiatying Swedish prepared- 
ness in the field of ing and the field of radioactive waste. 10 
Supplement the legisla tion. 


19412 Analytical method for determination of the decontamina- 
tion factor of an evaporation plant for radioactive waste water. Huber, 
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I.; Benischek, F. (Oesterreichische Studiengesellschaft fuer Atomen- 
ergie G.m.b.H., Seibersdorf. Forschungszentrum). Oesterr. Z. Elek- 
trizitaetswirtsch.; 29: No. 4, 124-126(Apr 1976). (In German). 

Two inactive tracer techniques for determination of the de- 
contamination factor (DF) of evaporation plants for radioactive 
waste water are described. One method was used for determination 
of the DF of an one stage pilot plant. The elements Mg, Cd and Co 
were employed as tracers. The analyses were performed by atomic 
absorption spectroscopy. The measurements being fast and simple 
— advantageous with test series in pilot plants. In the 

method activation analysis was used for measurement of the 
tracer to determine the DF of a two stage evaporation plant. 
Europium is added to the stock solution in a concentration of 70 
ppm only. With this method a DF of up to 3 . 10° can still be 


19413 Remarks on the evaporation of radioactive waste waters: 

and solutions. Raiakovics, G.E.; Klein, G.P. (Vienna Univ. 
(Austria)). Oesterr. Z. Elektrizitaetswirtsch.; 29: No. 4, 115-124(Apr 
1976). (In German). 

: ¢ purification of radioactive waste waters by evaporation is 
discussed on the basis of the physical fundamentals and with speci 
account being taken of non-volatile radioactivity carriers. It is shown 
that subsequent ee of the vapour in pulse columns is ineffi- 
cient for most of the radio-activity carriers. To achieve high decon- 
tamination factors, adoption of a new two-step evaporation method 
is essential. Several installations using the Boehler evaporation pro- 
cess, which is described in detail, are under construction or already 
in operation. The practical experience gained in the use of this 
method has so far fully met our great expectations. 


19414 Comparison of the efficiency of selected home-produced 
adsorbents for methyl iodide vapour trapping. Tomasek, M.; Ceinar, 
F. (Ceskoslovenska Akademie Ved, Prague. Laborator Radiologicke 
Dozimetrie); Zelinka, T. (Vyzkumny Ustav Vzduchotechniky, 
ue (Czechoslovakia)). Jad. Energ.; 22: No. 5, 184-185(May 
1976). (In Czech). 
Letter-to-the editor. 


19415 Introduction to the coagulation of aerosols. Williams, 
M.M.R. (Queen Mary Coll., London (UK). Dept. of Nuclear Engi- 
——- Inst. Nucl. Eng.; 17: No. 4, 83-88(Jul 1976). 

ie way in which aerosol particles interact is discussed from 
a fundamental and general point of view, with coagulation of sodium 
aerosol particles as the background interest. The form of the colli- 
sion frequency between drops is examined in four cases: Brownian 
motion, sedimentation, shear motion, and acoustic or sonic vibration. 
Simple solutions of the coagulation equation are studied. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 19402, 20609, 20866 


19416 (AED-Conf—76-004-007) Concept for final storage of ra- 
dioactive wastes in the Federal Republic of Germany. Kuehn, K. 
(Gesellschaft fuer Strahlen- und Umweltforschung m.b.H., 
Clausthal-Zellerfeld (Germany, F.R.). Inst. fuer Tieflagerung). 1976. 
11p. (In German). (CONF-760139—8). INIS. 

From yy on waste oY in nuclear engineering; 
—— ederal Republic of (F.R. Germany) (19 Jan 1976) 

refs. 

The paper deals with the salt mine Asse II as a research and 
development site for the final storage of radioactive wastes. Besides 
storing slightly and medium-active wastes, there have also been 
experiments of a geologic, hydrologic, and rock-mechanical nature 
in connection with the final storage of radioactive wastes in salt 
formations, and it is explained why Asse 2 cannot be the German 
final storage site. Three central points of future research activities 
are stated: Construction and operation of a prototype cavern for 
wastes of medium activity; final storage of carbidic fuel elements 
from the AVR nuclear power plant; experimental storage of highly 
active wastes. 


19417 (AED-Conf—76-004-010) Alternative solutions for the 
disposal of radioactive wastes. Ramsey, R.W. Jr. 1976. 6p. (CONF- 
760139—9). INIS. 

From Symposium on waste dis ] in nuclear engineering; 
— ederal Republic of (F.R. Germany) (19 Jan 1976) 

igs. 

Besides outlining the possibility of dispatching concentrated 
highly radioactive waste by rockets into space, or of transmuting 
lon dived isotopes by nuclear reactions into short-lived ones, the 
author discusses further alternatives for the disposal of radioactive 
wastes, especially the storage in geologic formations. 


19418 (ARH-CD—353(Rev.3)) Design criteria transuranic dry 
waste burial containers (steel and reinforced concrete). Hammond, 
J.E. (Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 1 
Sep 1976. Contract E(45-1)-2130. 8p. Dep. NTIS $3.50. 
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These criteria, which establish guidelines for the design, fabri- 
cation, inspection, and testing of transuranic dry waste burial con- 
tainers made of steel and/or reinforced concrete, replace ARH-2239 
in its entirety. They do not apply to 55-gallon steel drums or 
plywood containers coated with fiberglass reinforced polyester. 


19419 (ARH-CD—767) Design criteria burial containers for 
non-transuranic solid radioactive waste. Hammond, J.E. (Atlantic 
Richfield Hanford Co., Richland, Wash. (USA)). 11 Aug 1976. 
Contract E(45-1)-2130. 10p. Dep. NTIS $3.50. 

The criteria, replace HW-83959 and apply to containers con- 
structed specifically for the containment of beta-gamma radioactive- 
ly contaminated waste removed from an area controlled by radiation 
work procedures, transported across an uncontrolled area where 
there is risk of a radiation release to the environs, and buried in an 
approved radioactive waste burial ground. (DLC) 


ben ae (ARH-SA—267) Hanford long-term high-level waste man- 

ment program. Wodrich, D.D. (Atlantic Richfield Hanford Co., 
Richland. Wash. (USA)). 24 Jun 1976. Contract E(45-1)-2130. 44p. 
(CONF-760684—3). Dep. NTIS $4.00. 

From National academy of sciences committee on radioactive 
waste management; Richland, Washington, United States of America 
(USA) (24 Jun 1976). 

An overview of the Hanford Long-Term High-Level Waste 
Management Program is presented. Four topics are discussed: first, 
the kinds and quantities of waste that will exist and are included in 
this program; second, how the plan is structured to solve this 
problem; third, the alternative waste management methods being 
considered; and fourth, the technology program that is in progress to 
carry out this plan. (LK) 


19421 (ARH-ST—137(Vol.1)) Preliminary feasibility study on 
storage of radioactive wastes in Columbia River basalts. Volume I. 
(Atlantic Richfield Hanford Co., Richland, Wash. (USA)). Nov 
1976. Contract E(45-1)-2130. 183p. Dep. NTIS $7.50. 

Geologic, hydrologic, heat transfer and rock-waste compati- 
bility studies conducted by the Atlantic Richfield Hanford Company 
to evaluate the feasibility of storing nuclear wastes in caverns mined 
out into the Columbia River basalts are discussed. The succession of 
Columbia River Plateau flood basalts was sampled at various out- 
crops and in core holes and the samples were analyzed to develop a 
stratigraphic correlation of the various basalt units and sedimentary 
interbeds. Hydrologic tests were made in one bore hole to assess the 
degree of isolation in the various deep aquifers separated by thick 
basalt accumulations. Earthquake and tectonic studies were conduct- 
ed to assess the tectonic stability of the Columbia River Plateau. 
Studies were made to evaluate the extent of heat dissipation from 
stored radioactive wastes. Geochemical studies were aimed at evalu- 
ating the compatibility between the radioactive wastes and the basalt 
host rocks. Data obtained to-date have allowed development of a 
hydrostratigraphic framework for the Columbia River Plateau and a 
preliminary understanding of the deep aquifer systems. Finally, the 
compilation of this information has served as a basis for planning the 
studies necessary to define the effectiveness of the Columbia River 
basalts for permanently isolating nuclear wastes from the biosphere. 


19422 (ARH-ST—137(Vol.2)) Preliminary feasibility study on 
storage of radioactive wastes in Columbia River basalts. Volume II. 
(Atlantic Richfield Hanford Co., Richland, Wash. (USA)). Nov 
1976. Contract E(45-1)-2130. 258p. Dep. NTIS $9.00 

Volume II comprises four appendices: analytical data and 
sample locations for basalt flow type localities; Analytical data and 
sample locations for measured field sections in Yakima basalts; core 
hole lithology and analytical data; and geophysical logs. (LK) 


19423 (DP-MS—76-61) Prediction of stress corrosion of carbon 
steel by nuclear process liquid waste. Ondrejcin, R.S. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
oy Contract E(07-2)-1. 20p. (CONF-761103—19). Dep. NTIS 
50. 

From ANS winter meeting; Washington, District of Colum- 

bia, United States of America (USA) (15 Nov 1976). 
A laboratory test was developed to determine the relative 
a a of nuclear process waste on mild steel. Tensile sam- 
were strained to fracture in synthetic waste solutions in an 
peat ee cell with the sample as the anode. When total 
elongation in the test is less than the uniform elongation observed in 
air, stress, corrosion cracking is likely if the steel is exposed to 
equivalent solutions and temperatures in service. A response surface 
equation was derived that relates elongation of a mild steel (ASTM 
A 285-B) to the combined effect of four independent variables of the 
waste solution: temperature, NO3/sup -/, NOsp, and OH~. Elonga- 
tion in the electrochemical tensile test, as a measure of stress corro- 
sion cracking potential, can be predicted from the actual waste 
compositions to within an average of 8 percent of the measured 
values. The electrochemical tensile tests showed that the supernates 
in SRP salt receiver tanks are the least aggressive compositions, and 
wastes newly generated by the separations process are the most 
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aggressive ones. Test data also verified that ASTM A 516-70 steel is 
superior to ASTM A 285-B. To decrease the possibility of stress 
corrosion cracking, limits were recommended for waste composi- 
tions, based on present results wedge-opening-loaded test results, and 
expected plant operating conditions. 12 fig. 


bey (HW—58329) Seven year waste program chemical process- 

mt. Anderson, C.R. (General Electric Co., Richland, 
Wash. (USA). Hanford Atomic Products ration). 15 Dec 1958. 
Contract W-31-109-ENG-52. 44p. Dep. NTIS $4.00. 

Declassified 14 Nov 1974. 

This seven-year program covers liquid and solid radioactive 
waste disposal from the several facilities in the Chemical Processing 
Department. There is also a very active separate program on the 
gaseous effluents from the processing operations, both for the re- 
moval and the recovery of radioactive and chemical constituents in 
these gaseous streams. 


19425 (KFK—2236) Radioactive waste storage. Annual report 
1974. Bechthold, W.; Diefenbacher, W.; Engelmann, H.J.; Hild, W.; 
Korthaus, E.; Krause, H.; Schuchardt, M.C.; Smailos, E.; Albrecht, 
E.; Kolditz, H. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Abt. Behandlung Radioaktiver Abfaelle; Gesellschaft fuer 
Strahlen- und Umweltforschung m.b.H., Wolfenbuettel (Germany, 
F.R.). Inst. fuer Tieflagerung). Dec 1975. 38p. (In German). (GSF- 
T—57). INIS. 

This report is a joint effort of Gesellschaft fuer Strahlen- und 
Umweltforschung mbH Muenchen and Gesellschaft fuer Kernfors- 
chung mbH Karlsruhe, presenting a survey of the work performed in 
1974 in the field of disposal of radioactive waste. The mining and 
construction work is discussed, which was carried out both under- 
ground and above at the ASSE Salt Mine near Remlingen and 
which was done for repair, maintenance and expansion of operation 
in accordance with its future purpose. Moreover, the report gives 
information on the present status of research and of its results. Also 
new storage techniques are reported which are currently in the 
planning stage. 


19426 (NVO—410-36) Horizontal monitoring holes, Los 
New Mexico. Completion report. Larkin, K.P.; Speake, J.L. (comps.). 
(Reynolds Electrical and Engineering Co., Inc., Las Vegas, Nev. 
(USA)). Oct 1976. Contract E(26-1)-0410. 35p. Dep. NTIS $4.00. 
The Horizontal Monitoring Holes were continuously cored 
drill holes. These were drilled in a horizontal plane in volcanic tuff 
and passed beneath a solid waste disposal pit in the vicinity of Los 
Alamos, New Mexico. The purpose of these holes was to determine 
the extent, if any, of the radionuclide and moisture migration below 
the storage pits. This report describes the drilling and completion 
operation of each hole and includes Daily Drilling Reports, Core 
Recovery Report, Operational Time Summary, and Final Cost 
Report. 


19427 (Y/OWI/SUB—76/16513) National Waste Terminal 

S and control system manual. (Union Car- 

bide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 

1976. Contract W-7405-ENG- 26;PO-86Y-16513V. 55p. Dep. NTI 
-50. 


This manual contains a brief description of the NWTS pro- 
gram in order to define the environment within which the system 
must function; an overview of the system, and the concepts and 
techniques that were utilized in its development; and OWI imple- 
mentation on the NWTS Program. (DLC) 


19428 ee Plugging wells for abandon- 
ment: a state-of-the-art study and recommended procedures. Herndon, 
J.; Smith, D.K. (Halliburton Services, Duncan, Okla. yy 
1976, Contract W-7405-ENG-26;SUB-73Y-99068V. 62p. Dep. NTI 

50. 

The state-of-the-art of borehole plugging of abandoned oil 
wells and the tools and materials used are discussed. Special prob- 
lems encountered are considered and several case studies are out- 
lined. The special procedures which must be followed if the plugged 
borehole is to be considered as a repository for radioactive wastes 
are discussed and special recommendations are made. A state-by- 
state summary is given of the regulatory requirements for borehole 
plugging. (JSR) 


19429 (Y/OWI/SUB—4494/1) Evaluation of Permain salt de- 
ee: ot a eee 

of radioactive wastes. Johnson, K.S. (Oklahoma Univ., 
Norman — Apr 1976. Contract W-7405-ENG-26; SUB-4494. 
145p. Dep. NTI $6.00. 

Tie repost _ that thick salt its of the Palo 
Duro basin, and, to a lesser extent, those of the hart basin, have 
many features that would be favorable for underground storage of 
radioactive waste. The principal parameters used in evaluating these 
basins for radioactive-waste storage include salt thickness, depth, 
tectonic and seismic history, lithology, permeability, proximity to 
aquifers, mineral-resource content, extent of drilling Fs mining, and 
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remoteness. Properties of salt (halite) that make it desirable as host 
rock for underground waste emplacement include its low permeabil- 

ity, low moisture content, high pee and high gamma-ray 
shielding. A thickness of 200 feet of salt-bearing rock is herein 
considered minimal for insuring isolation of waste material that is 
buried 1,000 to 3,000 feet below the surface. Emplacement of radio- 
active-waste products can be accomplished by forming an under- 
ground cavern in a salt bed, using standard mining techniques. By 
creating the cavern about 1,000 to 3,000 feet below the surface, and 
by backfilling and sealing the cavern after the waste is emplaced, the 
radioactive material can be effectively isolated. The Permian salt 

deposits in about 50,000 square miles of the Texas Panhandle and 
western Oklahoma were studied to determine whether the region 
contained any areas that might be suitable for waste storage. No 
comprehensive study of the salts in this region had been done 
previously A major part of this project involved a study of electric 

and some sample logs for about 300 wells drilled in the region. 

The results of this geologic study are presented on plates 1 through 8 
(in the pocket), and these data are also generalized in a series of 
figures in the text and show the general c ter, thickness, distri- 
bution, depth, and structure of the salt deposits. 


19430 (Y/OWI/SUB—7009/2) Waste storage of Trias- 
sic basins in southeast United States. Weaver, C.E. (Oak Ridge Y-12 
Plant, Tenn. (USA)). Jul 1976. Contract W-7405-ENG-26;SUB-7009. 
36p. . NTIS $4.00. 

riassic basins, elongated deep basins filled with sediments, 
extend from Nova Scotia to Florida. The geology of the basins is 
discussed for each state. Their potential for liquid waste storage is 
assessed. Seismic risk is among the factors evaluated. It is recom- 
mended that the shallow Triassic Florence basin in northeast South 
Carolina be studied. 10 fig. (DLC) 


19431 (Y/OWI/SUB—7062/1) Geologic report of the Maquo- 
inte Sitty Se ee, eee ea 
Basin as potential solid waste repository sites. Droste, J.B.; Vitaliano, 
C.J. (Union Carbide Corp., Oak Ridge, Tenn. (USA). Office of 
Waste Isolation). Jun 1976. Contract W-7405-ENG-26;SUB- 
7062;SUB-7039. 54p. Dep. NTIS $4.50. 

We have evaluated the Illinois Basin in order to select a 
“target site” for a possible solid nuclear waste repository. In the 
— we have been mindful of geology ularly stratigraphy 

oe and structure), terrane, tion density, land use, 

ip and accessibility. After these restrictions into 

mae we have singled out a strip of land in south central Indiana 
in which we have selected four potential sites worthy of further 
exploration. In three of the sites geology, lithology, and depth 
below the surface are more than adequate for crypt purposes in two 
separate formations—the Maquoketa Shale of the Ordovician 
System and the New Albany Shale-Borden Group of the Upper 
Devonian-Mississi; Eo’ Systems. The interval between the two is 
several hundred feet. The geology and associated features in the 
fourth site are undoubtedly similar to those in the first three. In all 
four selections a sizeable proportion of the land is in public owner- 
ship and the ag density in the nonpublicly owned land is 
low. The geology, lithology, and position of the target formations 


have been projected into the sites in question from data provided by 


drill core records of the Indiana Geol 
would, of course, require exploratory 


19432 Disposal and hazards of radioactive waste. Fremlin, J.H. 
(Birmingham Univ. (UK)). pp 205-210 of In Energy and the environ- 
ment. Section 2 of man and his environment a symposium held in the 
University of Birmingham, England, September 1975. Walker, J. 
ee -t University (1976). 


International s 

UK (Sep 1975). 
uture hazards from radioactive wastes are considered quen- 
titatively for selected nuclei and in various circumstances. Compari 
son is made with the hazard from other sources, Such satura 
radioactivity or i 
peda or ge yee A pte 

—, of highly active liquid wastes or insoluble — 

bioes of longest-lived wastes; of Pu and 

brief comment is included on the production of mutations. 


19433 Disposal of radioactive wastes into the ground. Feher, L.; 


Kasza, J. (Fovarosi Sole T Bis tastes Allomas, Buda- 
= (Hungary)); To k, I. Nepkoztarsasag, Epitesi es 

arosfejlesztesi Miniszterium, Budapest). Izotoptechnika; 18: No. 12, 
509-520(1976). (In Hungarian). 

3 figs.; 7 refs.; 6 tabs. 

The followi poem conneninn Be mas ST aeons 
wastes are dealt with: choosing the suitable area for storing, the 
eee eye See S SS le 
storages according to the system IAEA; interaction between radio- 
active materials and the soil, of the distribution coeffi- 
cient of radioactive elements on the pH value and the inactive salt 
content of the medium and the composition of the soil; role of water 


Survey. Precise details 
ing on the selected site. 


ymposium on man and his environment; 
Birmin 
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permeability of the soil in storing; motion of radioactive materials in 
the soil, the time required to make 100 m for *T, Sr, °7Cs, + 
*7™Pm,; reasons of choosing the plant for preparing and storing 
radioactive waste-material at Puespoekszilagy. 


19434 Information by the Federal Government. Draft of a Coun- 
cil guideline on the dumping of waste in the ocean. Bundesrat - 
Drucksache; No. No. 6976, 1-11(Jan 1976). (In German). 

The suggestion made here aims at defining a joint field of 
action within which rules about Sap ne of waste in the sea are to 
be applied. The term ‘dumping’ is de and the member states are 
im on to take proper measures to prevent or reduce the sea 
pollution caused by the dumping of waste by ships or aircrafts. The 
— line distinguishes between three categories of waste: highly 

werous substances the dumping of which is prohibited as a 
general principle (encl. I) and other dangerous waste and substances 
, dumping of which is only possible under special permittance by 

the competent national authorities (encl. II). The suggestion also 
establishes that the dumping of all other waste material needs a 
preceding general permittance by the competent authorities. The 
member states are empowered to deviate from the terms of this 
guide line if this is le necessary by seriously momentous circum- 
stances. So the application of the guide line is given a certain 
flexibility. Referring to emergency cases, which might be caused by 
dumping waste, principles of cooperation were established. 


19435 Information by the ———-s Government. Draft of a Coun- 

cil guideline on the dumping 0 in the ocean. Bundesrat - 

Drucksache; No. No. 74639, 1- iden 197 976). (In German). 

a Also published in Bundesrat-Drucksache, Jan 1976, No. 69/ 
, p. 1-11. 

The suggestion made here aims at defining a joint field of 
action within which rules about dumping of waste in the sea are to 
be applied. The term ‘dumping’ is defined and the member states are 
imposed on to take proper measures to prevent or reduce the sea 
pollution caused by the dumping of waste by ships or aircrafts. The 
guide line distinguishes between three categories of waste; highly 
dangerous substances the dumping of which is prohibited as a 
general principle (encl. I) and other dangerous waste and substances 
the dumping of which is only possible under special permittance by 
the competent national authorities (encl. II). The suggestion also 
establishes that the dumping of all other waste material needs a 
preceding general permittance by the component authorities. The 
member states are empowered to deviate from the terms of this 
guide line if this is made necessary by seriously momentous circum- 
stances. So the application of the guide line is given a certain 
flexibility. Refering to emergency cases, which might be caused by 
dumping waste, principles of cooperation were established. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 19379, 20847, 20848, 20849, 
20864, 20867, 20901 


19436 (ARH-SA—270) Hanford site environment. Isaacson, 
R.E. (Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 24 
Jun 1976. Contract E(45-1)-2130. 30p. (CONF-760684—2). Dep. 
NTIS $4.00. 

From National academy of sciences committee on radioactive 
waste management; Richland, Washington, United States of America 
(USA) (24 a 1976). 

A synopsis is given of the detailed characterization of the 
existing environment at Hanford. The following aspects are covered: 
demography, land use, meteorology, geology, hydrology, and seis- 
mology. It is concluded that Hanford is one of the most extensively 
characterized nuclear sites. 16 figures. (DLC) 


19437 Prediction of increased gamma fields after application of a 
radon barrier on concrete surfaces. Culot, M.V.J. (Instituto Nacional 
de Energia Nuclear, Mexico City); Schiager, K.J.; Olson, H.G. 
Health ; 30: No. 6, 471-478(Jun 1976). 

A sizable reduction of the indoor radon progeny exposure 
level is anticipated in structures from the application of a radon 
barrier to the indoor surfaces of concrete foundations, behind or in 
which uranium mill tailings exist. The predicted accumulation of 
radon and gamma emitting radon progeny behind the barrier was 
studied. Radon accumulations were modeled by application of linear 
diffusion theory to a multilayered system of porous media. A com- 

of the gamma exposures associated with concentration pro- 
coo to and after application of a radon barrier resulted in the 
prediction of a low fractional increases to justify field 
testing of the barrie: 


19438 Cleanup of radioactive contamination at Port Hope. Mar- 
shall, P. Nucl. Eng. Int.; 21: No. 246, 24-25(Jul 1976). 

High radon levels in a local school and homes at Port Hope, 
from radioactive material stored and dumped over a long period by 
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Eldorado Nuclear Ltd. resulted in the issuing by the Atomic Energy 
Control Board of a report by environmental consultants, accompa- 
nied by a statement from the Board, outlining the policy for clean-up 
operations. The report, which lists 47 contaminated sites, describes 
the immediate remedial action, involving material disposal, repair 
work etc., and removal of population during the process. It traces 
the background to the radioactivity problem and describes investiga- 
tions into the levels of contamination at different sites. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 19405, 19438, 20245, 20988, 
20989, 21012 


19439 (CEA-R—4743) Study of uranium mine aerosols. Barzic, 
J.Y. (CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Protection; Brest Univ., 29 (France)). May 1976. 
97p. (In French). INIS. 

Thesis. 

With a view to radiation protection of uranium-miners a study 
was made of the behaviour of radioactive and non-radioactive aero- 
sols in the atmosphere of an experimental mine where temperature, 
pressure, relative himidity and ventilation are kept constant and in 
the air of a working area where the nature of the aerosol is 
dependent on the stage of work. Measurements of radon and daugh- 
ter products carried out in various points of working areas showed 
that the gas was quickly diluted, equilibrium between radon and its 
daughter products (RaA, RaB, RaC) was never reached and the 
radon-aerosol contact was of short duration (a few minutes). Using a 
seven-stage Andersen impactor particle size distribution of the mine 
aerosol (particle diameter <0.3um) was studied. The characteristic 
diameters were determined for each stage of the Andersen impactor 
and statistical analysis verified that aerosol distributions on the lower 
stages of the impactor were log-normal in most cases. Finally, 
determination of size distribution of a-radioactivity showed it was 
retained on fine particles. The percentage of free a-activity was 
evaluated using a diffusion battery. 


REGULATIONS 
REFER ALSO TO CITATION(S) 20621 


19440 Canadian uranium policy and resource appraisal. Merlin, 
H.B. (Department of Energy, Mines and Resources, Ottawa, Ontario 
(Canada)). > aie Bull.; 69: No. 772, 108-113(Aug 1976). 

3 refs. 

The history of uranium production in Canada is reviewed. 
The specific objectives of Canada’s uranium policy are explained. 
Also described are the producing uranium deposits in Canada, the 
definition of uranium resources and projected production capacity. 
Finally, there is a section on the proposed laws governing non- 
resident ownership provisions in the industry. 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 19360, 19754, 19798, 20040, 20809 


19441 (CONF-760539—, pp 219-222) Bulk sample self-attenu- 
transmiss' 


ation correction by ion measurement. Parker, J.L.; Reilly, 
T.D. (Los pre thd Scientific Lab., NM). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

Various methods used in either finding or avoiding the attenu- 
ation correction in the passive y-ray assay of bulk samples are 
reviewed. Detailed consideration is given to the transmission 
method, which involves experimental determination of the sample 
linear attenuation coefficient by measuring the transmission — 
the sample of a beam of gamma rays from an external source 
method was applied to box- and cylindrically-shaped samples. (JGB) 


19442 (CONF-760539—, pp 246-248) Plutonium isotopic mea- 
surements by gamma-ray spectroscopy. Haas, F.X.; Lemming, J.F. 
(Mound Lab., Miamisburg, OH). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A nondestructive technique is described for calculating pluto- 
nium-238, plutonium-240, plutonium-241 and americium-241 relative 
to plutonium-239 from measured peak areas in the high resolution 


ERA VOL. 2, NO. 8 


gamma-ray spectra of solid plutonium samples. Gamma-ray attenu- 
ation effects were Gisinsinnd by selecting sets of neighboring peaks 
in the spectrum whose components are due to the different isotopes. 
Since the detector efficiencies are approximately the same for adja- 
cent peaks, the accuracy of the isotopic ratios is dependent on the 
half-lives, branching intensities, and measured peak areas. The data 
presented describe the results obtained by analyzing gamma-ray 
spectra in the energy region from 120 to 700 keV. Most of the = 
analyzed were obtained from plutonium material containing 6 pe 
cent plutonium-240. Sample weights varied from 0.25 g to eeat- 
mately 1.2 kg. The methods were also applied to plutonium samples 
containing up to 23 percent plutonium-240 with weights of 0.25 to 
200 g. Results obtained by gamma-ray spectroscopy are compared to 
chemical analyses of aliquots taken from the bulk samples. 


19443 (ERDA—76/122) Master plan. (Energy Research and 
Development Administration, Washington, pet a (USA). Div. of 
Safeguards and Security). Sep 1976. vp. Dep. NTIS $6.00. 

Purpose of this Master Plan is to set forth the program of 
ERDA'’s Division of Safeguards and Security (DSS) in a way which 
details the interrelationship among all of the program elements and 
tasks described in ERDA 76-1, safeguards sections of appropriate 
Environmental Impact Statements, and other ERDA publications. 
This plan serves as a basis for all DSS activities. The plan includes a 
background section (brief history of the development of nuclear 
safeguards and security activity and statement of objectives) and a 
description of the current status of domestic and international safe- 
guards and security activities. A detailed description of the current 
and planned program design and development and operational tasks 
is presented in the Implementation Plan section. feguards and 
security (research, development, test and evaluation, assessments, 
personnel clearance, Nuclear Materials Management and Safeguards 
System programs) are detailed in appendices. 


19444 (LBL—5514) IBM 360/370 channel for CDC computers. 
Fink, R.L. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 30 Sep 1976. Contract W-7405-ENG-48. llp. (CONF- 
760934—1). Dep. NTIS $3.50. 

From Conference of the Associates of ERDA Systems, Oper- 
ations, and Programs; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

The Lawrence Berkeley Laboratory developed hardware and 
software subsystems to allow the use of IBM plug-compatible peri- 
pherals on the CDC 6400, 6600, and 7600 systems installed at the 
LBL Computer Center. LBL is now able to take advantage of the 
best cost and performance benefits available in the computer indus- 
try. The historical background leading to these developments is 
recounted. (RWR) 


19445 (SAND—76-5925) Adaptive intrusion data system for 
alarm sensor assessment. Johnson, C.S. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1976. Contract E(29-1)-789. 16p. (CONF- 760950— 
1). Dep. NTIS $3.50. 

From 46. meeting of the data reduction and computing group; 
Aneemaee. New Mexico, United States of America (USA) (13 
Sep 1976). 

An Adaptive Intrusion Data System (AIDS) was developed 
to collect data from intrusion alarm sensors as part of an evaluation 
system to improve sensor performance. AIDS is a unique digital data 
compression, storage, and formatting system. It also incorporates 
capability for video selection and recording for assessment of the 
sensors monitored by the system. The system is software reprogra- 
mable to numerous configurations that may be utilized for the 
collection of environmental, bi-level, analog, and video data. The 
output of the system is digital tapes formatted for direct data 
reduction on a CDC 6400 computer, and video tapes containing 
— information that can be correlated with the digital 

ta. 


19446 Activities of the European Safeguards Research and Devel- 
opment Association (ESARDA). Anderson, A.R. (UKAEA Research 
Group, Harwell. Atomic Energy Research Establishment). pp 17-35 
of In Safeguarding nuclear materials. Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The role of ESARDA is described in co-ordinating research 
and development work related to safeguards carried out by various 
organizations within the European Economic Community. 
ESARDA's objectives, its organization, and future orientation are 
reviewed, and the results of some activities are described. Major 
attention is focused on the results of collaborative activities through 
working groups, but contributions from individual participants are 
also summarized. 


19447 Euratom experience of verification methods in reprocess- 
ing facilities. Arenz, H.J.; van der Stijl, E. (Commission of the 
Sey ae. Lomeboury, Directorate for Safeguards 

tro Property 361-375 of In Safe, din; 
nuclear materials. Vol. 2. Vienna; aati (1976). —— 
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From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The start of safeguards inspection of a reprocessing plant is 
briefly reviewed and the changeover from intermittent i ion to 
continuous inspection is outlined. The methods, which are subdi- 
vided into safeguards implementation before startup, during oper- 
ation, and after shutdown of the facility - are described. The step-by- 
step procedure of approval based on the Euratom Treaty guarantees 
a good knowledge of both process and facility by the inspectors 
before startup. The description of the inspectors’ manual stresses the 
following points: Accounting procedures used for flow and inven- 
tory measurement; verification and independent measurements to be 
performed by the inspectors; and surveillance measures applied 
during inspection. The theoretical assumptions for a conceptual 
inspection plan for a model reprocessing plant have had to be 
modified in the light of difficulties encountered in actual operating 
conditions. A wide range of examples is given, discussing inventory- 
taking with detection of hidden inventory, input and output measure- 
ment comparing results of control laboratories with plant results, 
waste management and measurements with non-destructive devices 
and various practical problems encountered __— inspection. Sur- 
veillance and containment measures are also briefly discussed. The 
necessity of an independent material balance made by the Safeguards 
Authority is discussed. Attention is paid to the material balance as a 
whole and to its components, and the extent to which the degree of 
independence may be improved by surveillance and containment 
measures. The necessity of further development work in particular 
for input measurements is pointed out. 


19448 Problem of analytical interlaboratory differences in practi- 
cal safeguards. Beyrich, W. (Kernforschun trum Karlsruhe 
(Germany, F.R.)). pp 175-185 of In Safeguarding nuclear materials. 
Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The analytical data of the IDA-72 interlaboratory comparison 
experiment on mass spectrometric isotope abundance measurements 
of *U (0.7 and 2%), *°Pu (72%) and ***Pu (9%) and on the 
determination of uranium and plutonium concentrations (1 mg/g sol. 
and 10 pg/g sol., respectively) by isotope dilution analysis were 
evaluated with respect to their interlaboratory differences. Empirical 
distribution curves were obtained indicating that for most of the 
types of analyses considered relative differences in the order of 2% 
between two laboratories must be expected rather frequently if the 
laboratories work under routine conditions. The values are about a 
factor of 5 lower for the measurement of the highly abundant *°°Pu 
isotope. Specific problems encountered in the determination of plu- 
tonium concentration may cause excessively high deviations in these 
analyses. Characteristic data were obtained for the relative standard 
deviations of the laboratory mean values. a values signify that 
the analytical result is suspicious. After exclusion of all laboratory 
mean values identified in this way, significant improvements were 
achieved in nearly all cases for the distribution of the interlaboratory 
differences of the remaining group of data. In total, about 20% of all 
— mean values to be rejected when such a criterion was 
applied. 


19449 Accurate procedure to safeguard the fissile material con- 
tent of input and output solutions of reprocessing plants. de Bievre, P.; 
van Audenhove, J. (Commission of the Euro Communities, 
Geel (Belgium). Central Bureau for Nuclear Measurements). pp 493- 
ag 5. In Safeguarding nuclear materials. Vol. 2. Vienna; IAEA 
1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

A procedure is described by which to assay accurately fissile 
material contents of input and output solutions of reprocessing 
plants, using well-defined solid spikes and isotope dilution mass 
spectrometry. The procedure has been used in measurements per- 
formed at the request of the Directorate of Euratom Safeguards in 
the 1972-1975 period and some results are given. The procedure 
allows the fissile element contents to be guaranteed at the time and 
place of sample-taking (i.e. of —— inspection), which is an 
improvement over guaranteeing such contents at the time and place 
of analysis. 


Methods of sample preparation and analysis for wide vari- 

A requirement for a national or an interna- 

laboratory. Bingham, C.D.; Scarborough, J.M.; 

Pietri, C.E. ag a Research and Development Administration, 
New Brunswick, N.J. (USA). New Brunswick Lab.). 107-115 of 
In Safeguarding nuclear materials. Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

A laboratory serving a national or international safeguards 
program receives product samples or scrap materials of uranium or 
plutonium of a broad spectrum of matrices for analysis. These 
materials may have been treated over a wide temperature range 
rendering them, to varying degrees, refractory. The requirement, 
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therefore, is to be able to measure accurately the uranium or plutoni- 
um content in these widely varying material types. The New Bruns- 
wick Laboratory (NBL), whose mission is to provide analytical 
chemistry support for the USA Safeguards programme, has enjoyed 
considerable success in preparing and analyzing a broad spectrum of 
material types. Results of comparisons of chemical measurements on 
similar materials prepared by various treatments are discussed. The 
Safeguards Laboratory either needs a measurement method which is 
insensitive to other elements or needs to use a simple, selective 
separation of the desired element. The method of Davies and Gray is 
highly specific for uranium. Modifications to this method developed 
by NBL permit unbiased measurements with a routine precision of 
better than 0.1% (RSD) on samples containing at least 50 mg 
uranium. The effect of impurity elements on the accuracy and 
precision of this method has been extensively investigated. A tributyl 
phosphate (TBP) extraction is compatible with the BNL titrimetric 
measurement for uranium and provides acceptable removal of all 
elemental interferents except gold, iodine and technetium. Safe- 
guards analysis of plutonium-containing materials encompasses simi- 
lar diversity of sample matrices. Investigation of the mechanization 
of the separation and measurement of plutonium is described. 


19451 Tamper-indicating radiation surveillance instrumentation. 
Chambers, W.H. (Los Alamos Scientific Lab., N.Mex. (USA)); Ney, 
J.F. (Sandia Labs., Albuquerque, N.Mex. (USA)). pp 297-303 of In 
Safeguarding nuclear materials. Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

Prototype personnel and shipping-dock portal monitors suit- 
able for unattended use were fabricated and tested. The requirement 
for continuous operation with only periodic inspection along with a 
desire for minimum costs and minimum ceaieenee with normal 
plant operation imposed unique design constraints. This paper de- 
scribes the design, operation, and performance of the detection and 
data-recording instrumentation, as well as the tamper-indicating 
techniques required to protect the collected data. The essential 
elements of either of the two instruments include a gamma detector 
array, signal conditioning electronics, digital alarm logic circuitry, 
power supplies, a microwave occupancy monitor, surveillance 
camera, irreversible electromechanical counters, and the appropriate 
tamper-indicating envelope protecting these elements. Attempts to 
penetrate the tamper-indicating envelope require material removal, 
and undetectable repair is very diffcult, if not impossible. The 
techniques for joining major sub-assemblies and providing unique 
seals are also described. The personnel doorway has a double-pole 
array of Nal(T1) detectors, and outputs are taken from a single- 
channel pulse-height analyser with a window set at 60 to 250 keV 
and the lower level discriminator at <60keV. A sliding interval 
counter is used to make comparisons with an accumulated back- 
ground at the 4sigma level. Logic design, sensitivity for special 
nuclear materials, false-alarm data, and test procedures are described 
in detail. The shipping-dock monitor had different design constraints 
and therefore uses a single, long, cylindrical plastic scintillator. Some 
differences in signal conditioning and processing are also described. 


19452 Summary of experience with heavy-element isotopic corre- 
lations. Christensen, D.E.; Schneider, R.A. (Battelle Pacific North- 
west Labs., Richland, Wash. (USA)). pp 377-393 of In Safeguarding 
nuclear materials. Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

Research and development of isotopic correlation safeguards 
techniques have been actively pursued at Battelle Northwest. In 
April 1972, a working group meeting was convened by the Interna- 
tional Atomic Energy Agency on the use of isotopic data in safe- 
guards. A general concensus of the group was that correlation 
techniques offer significant safeguard values and that they should be 
used. The purpose of this report is to summarize the work accom- 
plished since then with particular emphasis on the results obtained 
during the past year. The data base has been enlarged considerably 
since 1972. Data from 33 reactors representing four reactor types are 
included. The sources of data have been (1) dissolution batch data 
from three reprocessing plants, Nuclear Fuel Services, Inc., Euro- 
chemic and Windscale Head End Plant; (2) dissolution batch remea- 
surement data from Nuclear Audit and Testing Company, Nuclear 
Surveillance and Audit Corporation, Oak Ridge National Laborato- 
ry, Transuranium Laboratory and National Bureau of Standards; (3) 
post-irradiation experiment data from several laboratories; and (4) 
calculated data from burnup codes. The data of (1) and (2) above 
were provided from agreements with utilities and reprocessing 
plants and are now in the public domain along with data of (3) and 
most of the data of (4). The development of isotopic correlations has 
therefore been done using a strong data base. Quantification of 
correlation properties such as the effect due to reactor design 
changes and reactor operation variations has been possible. A de- 
tailed search for optimal correlations for pressurized and boiling- 
water reactor fuels has been done efficiently because of the strong 
data base. The search was accomplished using descriptive indices 
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derived from the data rather than using a rigorous statistical ap- 
proach. The word correlation as used here has a unique meaning 
pertaining to relationships between isotopic data. The word is not 
used in the ordinary statistical sense. 


19453 Application of tamper-resistant identification and sealing 
techniques for safeguards. Crutzen, S.J.; Jehenson, P.S. (Commission 
of the European Communities, Ispra (Italy). Joint Research Centre); 
Haas, R.; Lamouroux, A. (Commission of the Euro Communi- 
ties, Luxembourg. Directorate for Safeguards and Controls and 
Property Rights). pp 305-338 of In Safeguarding nuclear materials. 
Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

A five years’ research and development program has estab- 
lished a tamper-resistant identification and sealing technique which 
lends itself to many applications in the field of nuclear materials 
safeguards. Routine application of general-purpose seals has proved 
the practical validity of the ultrasonic identification system. A rivet 
seal based on the same principle has been applied in the last year to a 
large number of MTR fuel bundles. An experimental — for 
the application of cap seals to BWR fuel bundles is still under way. 
On the basis of this encouraging experience, research and develop- 
ment work for the identification of other types of fuel bundles is 
continuing. 


19454 Some Agency contributions to the development of instru- 
mental techniques in safeguards. Dragnev, T.N.; de Carolis, M.; 
Keddar, A.; Konnov, Yu.; Martinez-Garcia, G.; Waligura, A.J. 
(International Atomic Energy Agency, Vienna (Austria)). pp 37-61 
of In Safeguarding nuclear materials. Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

Recent Agency experience in the development and applica- 
tion of non-destructive analytical techniques and instrumental sur- 
veillance for international nuclear material safeguards is described. 
The reported safeguards techniques are intended for field use by 
inspectors, and the results were obtained under field conditions in 
different countries. The results of the ene are briefly 
reported: uranium enrichment measurements of UF, in storage cylin- 


ders; *5U content measurements of MTR core plates; plutonium 
content and isotopic abundance measurements of PuO: in storage 


cylinders and small samples; plutonium content measurements in 
solid waste, ash and rinse solutions; measurements of irradiated MTR 
fuel element burnup and integrity; and measurements of the LWR 
fuel assemblies burnup, cooling time and plutonium accumulation. 
An overall view of experience in the development and application of 
several different systems of range surveillance equipment is 
also presented. For more details, references are made to the corre- 
sponding IAEA Safeguards Technical Reports. 


19455 Development of a safeguards system for containment and 
surveillance at uranium enrichment plants. Hammond, G.A. (Energy 
Research and Development Administration, Washington, D.C. 
(USA)); Stieff, L.R. (Arms Control and Disarmament Agency, 
Washington, D.C. (USA)). pp 265-276 of In Safeguarding nuclear 
materials. Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The status of a ey to develop a safeguards system for 
uranium enrichment plants is presented with special emphasis on 
containment and surveillance. Under this program, safeguards instru- 
mentation and techniques have been developed and evaluated for 
possible use in international inspections which must operate under 
the general guidelines of INFCIRC/153 and such additional con- 
straints as limited inspector access. A United States Working Group 
defined performance requirements for instruments or pr ures for 
each key measurement point of a reference plant model. These 
requirements were defined on the basis of the assumptions, con- 
straints and ground rules of a project plan including trade-offs 
between economics, confidence in detection, and probable t- 
ability to the IAEA and plant management. It was assumed that 
IAEA inspectors would be able to verify independently the 
operator’s routine material balance inventories, except material in 
separations equipment, using check weights and secure seals, and to 
observe the collection of duplicate samples for ind dent analysis. 
Instruments and techniques which have been developed and tested 
are as follows: Both unattended and inspector operated radiation 
monitors for the surveillance at portals for personnel, packages and 
vehicles; unattended cameras for optical surveillance; tamper-indi- 
cating and tamper-resistant techniques and seals to protect radiation 
monitors, and associated equipment, data, cameras, etc.; techniques 
which use the isotopic concentration of **U, *°U and **U to 
verify independently the operators reports on flow of nuclear mate- 
rial; and portable and in-line gamma and neutron instrumentation for 
non-destructive analysis of **U and 7*°U in UFs and for surveil- 
lance purposes. 


19456 Experience of the Central Control Laboratory (CCL) in 
accounting for and controlling nuclear material in Czechoslovakia. 
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Krivanek, M.; Krtil, J.; Sus, F.; Moravec, J. (Ustav Jaderneho 
Vyzkumu, Rez (Czechoslovakia)). pp 117-121 of In Safeguarding 
nuclear materials. Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The four years of experience obtained in accounting for and 
controlling nuclear materials within the framework of the Czecho- 
slovak safeguards system and with the co-operation of the IAEA is 
discussed. The methods for determining uranium, thorium, and plu- 
tonium in various nuclear materials, from the aspect of both chemi- 
cal and isotopic composition, have been developed and introduced 
into routine use. The transport, storing, and preparation of samples 
for analysis, as well as experimental devices, calibration, and com- 
parative tests, are involved. The errors evaluated are given. Other 
methods have also been established at the CCL for solving some 
problems in nuclear fuel control such, for example, as the determina- 
tion of burnup and nuclear spectrometry. Participation in the 
PAFEX-I and PAFEX-II experiments is noted. 


19457 Use of radiometric and spectrophotometric techniques for 
safeguards purposes. Lipovskii, A.A.; Khol’nov, Yu.V. (Radievyi 
Inst., Leningrad (USSR)). pp 165-173 of In Safeguarding nuclear 
materials. Vol. 2. Vienna; IAEA (1976). (In Russian) 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The paper discusses certain aspects of the determination of 
the uranium and plutonium concentrations in irradiated fuel solutions 
delivered to the reprocessing plant. At the present level of analytical 
error, the techniques available for use in safeguards include, in 
addition to isotope dilution, a high-precision radiometric method for 
— plutonium and a differential spectrophotometric method 
or uranium. 


19458 Agency program for the development of safeguards tech- 
niques and instrumentation. Lopez-Menchero, E.; Waligura, A.J. 
(International Atomic Energy Agency, Vienna (Austria)). pp 3-14 of 
In Safeguarding nuclear materials. Vol. 2. Vienna; IAEA (1976). 

rom Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The program of the Division of Development concentrates 
attention upon a variety of technical problems and tasks to enable 
the Agency safeguards system to achieve its safeguards objectives 
most economically for the Agency, the Member States and the 
nuclear facility operators. The program must take into account the 
changes which may occur in the Agency’s tasks as a consequence of 
implementation of safeguards in States with important nuclear activi- 
ties. This paper attempts to summarize where the Agency methods 
and techniques development program stands on meeting defined 
technical objectives, to point out where the main problems lie and to 
offer some guidelines for their solution. 


19459 Analytical services for Agency Safeguards. Lopez-Men- 
chero, E.; Ryzhov, M.N.; Clark, B.; Szabo, E.; Beetle, T.M.; Deron, 
S. (International Atomic Energy Agency, Vienna (Austria)). pp 73- 
(9 16) In Safeguarding nuclear materials. Vol. 2. Vienna; IAEA 
1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The Agency is setting up, in co-operation with Member 
States, a network of analytical laboratories (NWAL) which will 
provide the Agency with the analytical services required by its 
safeguards verification activity. The network will consist of national 
laboratories providing the service under Agency contract and a 
Safeguards Analytical Laboratory (SAL) operated by Agency staff. 
Experiments have been carried out to identify problems in transport 
of samples, to investigate the stability of sample materials and to 
establi procedures for reporting results. The experiments 
(PAFEX) have also enabled us to collect information on the accura- 
cy of various analytical methods used in the laboratories participat- 
ing in the experiments. Specifications for SAL facilities were set by 
the Agency, which contracted with the Austrian Studiengesellischaft 
fuer Atomenergie (OSGAE) to rent facilities satisfying the specifica- 
tions. OSGAE has nearly completed the facilities which are being 
equipped by the Agency with the highest ey a. This 
paper reports on experience gained in the use of ytical services 
and on results of PAFEX experiments, and it deseribes SAL facili- 
ties and equipment. 


19460 Independent method for input accountability in reprocess- 
ing plants (MAGTRAP). Mathews, C.K.; Jain, H.C.; Kavimandan, 
V.D.; Aggarwal, S.K. (Bhabha Atomic Research Centre, 

iochemistry Div.). pp 485-492 of In Safeguarding nucle- 
ar materials. Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

A new technique for measuring the total plutonium in an 
accountability tank is described which does not require knowled 
of the total volume of solution in the tank. This is the Magnesium 
Tracer technique for the Accountability of Plutonium (MAG- 
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TRAP). This method depends on the addition of natural magnesium 
as a tracer and the subseque: uent porng* dilution of an aliquot using a 
spike with known **Mg/**Pu ratio. By measuring only the isoto 
abundance ratios of *Mg/**Mg and *°Pu/**Pu in the mixture, 
quantity of the plutonium in the accountability tank can be calculat- 
ed. The weight of the aliquot is also not necessary if the magnesium 
blank is negligble; otherwise an approximate value is sufficient to 
make the necessary blank correction. The magnesium tracer tech- 
nique can also be used to check the volume (or weight) calibration of 
the tank. Several experiments were carried out in the input account- 
ability tank of the Fuel Reprocessing Plant at Tarapur to assess the 
accuracy of this method. The weight (or volume) of the solution in 
the tank —_ be measured independently with an accuracy better 
than 0.5%. riments were also conducted to measure the total 
uranium ae utonium in the accountability tank using the tracer 
technique. The accuracy is better than 1%. The tracer technique was 
also used to arrive at optimum sparging times to ensure the homo- 
geneity of the solution in the tank. 


19461 Reprocessing plant temporal response analysis as the basis 
for dynamic inventory of in-process nuclear material. Seefeldt, W.B.; 
Zivi, S.M. (Argonne National Lab., Ill. (USA)). pp 395-404 of In 
Safeguarding nuclear materials. Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

In a fuel reprocessing plant operating at steady-state with 
respect to SNM concentrations, flow-rates and inventory, it appears 
possible to estimate the in-process inventory of SNM by observation 
and correlation of input and output isotopic compositions of the 
SNM. Variations of input isotopic concentration may be deliberately 
introduced as an arbitrarily shaped history of tracer SNM solution 
having a different isotopic composition from the inventory. If, in 
normal operations, significant fluctuations in isotopic composition 
occur in the input to the plant, these fluctuations can be used instead 
of a deliberately injected tracer. Optimal filter methods are proposed 
for correlating the isotopic composition input fluctuations with those 
that comprise the — — In contrast with the ne pond 
displacement method for performing a dynamic inventory, the tem 
poral response methods described do not indicate in-process material 
at a discrete instant of time, but rather the steady-state inventory 
during the measurement period. The expected advantage of the 
temporal response analysis over the step-displacement method is the 
relative ease with which the former can be executed, and conse- 
quently, less disturbance to plant operations. 


19462 Physical standards and valid calibration. Smith, D.B. (Los 
Alamos Scientific Lab., N.Mex. (USA)). pp 63-70 of In Safeguarding 
nuclear materials. Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The desire for improved nuclear material safeguards has led 
to the development and use of a number of techniques and instru- 
ments for the non-destructive assay (NDA) of special nuclear materi- 
al. This paper discusses sources of potential bias in NDA measure- 
ments and suggests methods of eliminating the effects of bias in assay 
results. Examples are given of instruments in which these methods 
have been successfully applied. The results of careful attention to 
potential sources of assay bias are a significant reduction in the 
number and complexity of standards required for valid instrument 
calibration and more credible assay results. 


19463 Instruments and data analysis methods for volume mea- 

surements. Suda, S.C. (Brookhaven National Lab., Upton, N.Y. 

= pp 187-196 of In Safeguarding nuclear materials. Vol. 2. 
Vienna; IAEA (1976). 

From Symposium = the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

In recent years there has been renewed interest and effort in 
the United States of America on methods for accurately determining 
SNM content in tanks and other process vessels. American National 
Standard N15.19 was developed to provide criteria and procedures 
for calibration of tanks and to promulgate specifications for such 
measurements. Developmental work in the area of statistical treat- 
ment of the calibration data was formed in the preparation of the 
standard. Criteria based on ytical studies were developed for 
choosing the appropriate linear calibration model. These studies 
were followed by calibration experiments, jointly sponsored by 
NBS, ERDA and ACDA for evaluating liquid level instruments. 
This report describes these activities and some results. 


19464 Experiences of shipper-receiver differences in plutonium 
oxide transactions. Swinburn, K.A.; McGowan, I.R. (British Nuclear 
Fuels Ltd., Windscale). 133-149 of In Safeguarding nuclear 
materials. Vol. 2. Vienna; EABA (19 (1976). 

From Symposium on the ~:~ of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

Plutonium oxide has the property of absorbing moisture, 
carbon dioxide, etc. to the extent that it is necessary to take special 
steps to determine the plutonium content in such a way as to avoid 
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shipper-receiver differences. This paper describes a method used 
internationally for several years for correcting for any absorption. 
The consignee witnesses the weighing of the bulk material (D kg) at 
the time of blending and sampling at the consignor’s Works, and also 
the weighing of the sample (C g). Immediately before analysis the 
sample is reweighed (B g) and assayed for plutonium (A%). The 
weight of plutonium is then (A/100)x(B/C)xD kg. The accepted 
weight is the average between consignor’s and consignee’s figures 
after both have used the formula indicated. It goes on to give actual 
assay and fissile content figures obtained by BNFL and its consign- 
ees for the international transactions already referred to, and con- 
cludes that the method of approach results cumulatively in a negligi- 
ble shipper-receiver difference. Individual transactions are shown to 
be commercially acceptable and, it is considered, also acceptable for 
safeguards purposes. It is suggested that for safeguarded material the 
safeguards inspectors might also be able to be present at, and 
themselves witness, the blending, sampling and weighing operations, 
and at the same time take their own samples for analysis. It is further 
suggested that the principle could be extended to accoutancy for 
plutonium in plutonium nitrate solutions provided leakage does not 
occur from the sample vials. 


19465 Conditions applying to Australian uranium exports: Safe- 
guards obligations under NPT. Rotsey, W.B. (Australian Atomic 
road Commission, Coogee). At. Energy Aust.; 19: No. 2, 1-7(Apr 

The Australian Government's expressed desire to inhibit the 
spread of nuclear weapons and its wish to prevent Australia’s 
uranium exports being used for manufacture of nuclear explosives 
are underwritten by Australia’s formal international obligations. Aus- 
tralia is not free to export its material without paying due regard to 
supra-national requirements. This paper defines two safeguards re- 
gimes, one applying to countries such as Australia which are party 
to the Treaty on Non-Proliferation of Nuclear Weapons (NPT), the 
other to those which are not parties. The application of safeguards 
and the role of the International Atomic Energy Agency (IAEA) are 
briefly explained. Australia’s obligations under the NPT and those 
stemming from specific undertakings to the IAEA are stated. The 
latter require Australia to ensure that Non-Nuclear Weapons States 
not party to the NPT give assurances that Australian uranium will 
not be used for the manufacture of nuclear explosives and that they 
will permit verification by the IAEA. These obligations give rise to 
a set of minimum conditions applying to exports of Australian 
uranium which vary according to the NPT status of the importing 
countries. 


19466 (SAND—76-0264(Vol.2)(No.2), pp 2) Automatic duress 
alarm for protection of special nuclear materials. Cravens, M.N. Aug 
1976. 

In Sandia Technology. 

A brief description is given of a device for security guards 
which uses changes in heart rate and skin conductance to actuate an 
automatic duress alarm. (PMA) 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 19378 


19467 List of legal and administrative provisions concerning the 
removal of wastes, stating the legal form, the date of promulgation, the 
subject and the regions of validity within the FRG. Umwelt (Inf. 
Bundesminist. Innern); No. 48, 29-41(May 1976). (In German). 

Complete bibliographic list, including the removal of radioac- 
tive wastes, arranged according to: 1) authority of the Bund; 2) law 
of the Laender; 3) municipal law; 4) legal provisions by the EC; 5) 
notices (not legal standards) by the Zentralstelle fuer Abfallbeseiti- 
gung (ZfA) at the Umweltbundesamt. 


19468 Fourth amendment amending the Atomic Energy Act. 
Haeusler, D. Energiewirtsch. Tagesfragen; 26: No. 8, 434-438(Aug 
1976). (In German). 

2 figs.; 19 refs. 

The amendment, which was approved by the Bundesrat on 
June 25th, 1976, contains mainly alterations which are necessary for 
regulating the passing on and treatment of radioactive wastes, and 
for establishing the authority of the Bund (PTB) with regard to 
securing these wastes and their ultimate storage. The amendment 
also contains several ordinances which will improve supervision and 
which contain supplementary penal stipulations. Discussed are: Ulti- 
mate storage as a task of the state (sections 9,12,21); definition of 
radioactive wastes (sections 2,12); ‘Planfeststellung’ (centralized 
—e for the final storage site (section 9); special position of 
mining laws; regulation concerning fees according to the causer 
principle; legal provisions for improving atomic supervision (sections 
11,12). 
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19469 (CONF-760539—) Proceedings of ERDA symposium on 
x- and gamma-ray sources and applications held in Ann Arbor, Michi- 
gan, May 19—21, 1976. (Energy Research and Development Admin- 
istration, Washington, D.C. (USA); Edsel B. Ford Inst. for Medical 
Research, Detroit, Mich. (USA); Michigan Univ., Ann Arbor 
(USA). Michigan Memorial Phoenix Project; Ford Motor Co., Dear- 
born, Mich. (USA); General Motors Research Labs., Warren, Mich. 
(USA)). 1976. 300p. Dep. NTIS $9.25. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

Papers and abstracts of papers are presented concerning high 
resolution spectroscopy, life sciences, evironmental studies, and in- 
dustrial analyses. Sixty-seven of the papers were processed individ- 
ually. (JRD) 


PHYSICAL ISOTOPE SEPARATION 


19470 Method for generating a high-amperage ion current. De- 
vienne, F.M. French Patent 2,264,581/A/. 18 Mar 1974. 7p. (In 
French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The method according to the invention comprised the steps 
of producing a jet of neutral molecules of high energy, driving said 
molecules jet onto a metal surface, whose normal is inclined with 
respect to the jet direction, the extraction potential of the material 
forming said surface being substantially equal to, or higher than, the 
ionization potential of the molecular jet, and promoting the expul- 
sion of the ions generated through the impingement of the neutral 
molecules onto the metal surface, by giving the latter a positive 
potential. This can be applied to the generation of a current of 
uranium tetra-iodide ions intended for isotope separation. 


HEAVY WATER PRODUCTION 
REFER ALSO TO CITATION(S) 20241 


19471 (COO—2878-2) Study of the prospects for heavy water 
production via laser isotope separation. Final report, 1 April—30 
September 1976. Miller, M.M. (American Science and Engineering, 
Inc., Cambridge, Mass.). Oct 1976. Contract EY-76-C-02-2878. 47p. 
(ASE—4004). Dep. NTIS $4.00. 

The rationale for “cheap” heavy water is discussed with 
emphasis on the economic, safety, and arms control implications of 
the widespread adoption of pressure-tube, heavy water moderated 
and cooled CANDU reactors, and variations thereof. Three classes 
of vibrational-photochemical laser processes are considered in detail, 
i.e., hydrogen halide-unsaturated hydrocarbon addition reactions, 
isotopically selective photoadsorption and photodesorption, and se- 
lective two-step molecular dissociation. General remarks are made 
concerning the economic viability of these techniques vis a vis 
hydrogen sulfide/water chemical exchange (the GS process). 


19472 Apparatus and process for deuterium exchange. Ergenc, 
M.S. (to Sulzer Brothers Ltd.). US Patent 3,986,343. 19 Oct 1976. 
Priority date 8 Feb 1974, Switzerland. 4p. 

The deuterium exchange plant is combined with an absorp- 
tion refrigeration plant in order to improve the exchange process and 
to produce refrigeration. The refrigeration plant has a throttling 
means for expanding and cooling a portion of the liquid exchange 
medium separated in the exchange plant as well as an evaporator, in 
which the said liquid exchange medium is brought into heat ex- 
change with a cold consumer device, absorption means for forming a 
solution of the used exchange medium and fresh water and a pump 
for pumping the solution into the exchange plant. 


RADIATION SOURCES 
REFER ALSO TO CITATION(S) 20471, 20729, 20770, 20783 


19473 (CONF-760539—, pp 1-6) Excitation methods for energy 
— analysis. Jaklevic, J.M. (Univ. of California, Berkeley). 
1976. 


From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 
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The rapid development in recent years of energy dispersive x- 
ray fluorescence analysis has been based primarily on improvements 
in semiconductor detector x-ray spectrometers. However, the whole 
analysis system performance is critically dependent on the availabil- 
ity of optimum methods of excitation for the characteristic x on in 
specimens. A number of analysis facilities based on various methods 
of excitation have been developed over the past few years. A 
discussion is given of the features of various excitation methods 
including charged particles, monochromatic photons, and broad- 
energy d photons. The effects of the excitation method on 
background and sensitivity are discussed from both theoretical and 
experimental viewpoints. Recent developments such as pulsed exci- 
tation and polarized photons are also discussed. 


19474 (CONF-760539—, pp 7-10) Comparison of sensitivities 
and detection limits between direct excitation and secondary excitation 
modes in energy dispersive x-ray fluorescence analysis. Artz, B.E.; 
Short, M.A. (Ford Motor Co., Dearborn, MI). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
a Ann Arbor, Michigan, United States of America (USA) 
( ~~ 1976). 

n Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A comparison was made between the direct tube excitation 
mode and the secondary target excitation mode using a Kevex 0810 
energy dispersive x-ray fluorescence system. Relative sensitivities 
and detection limits were determined with two system configura- 
tions. The first configuration used a standard, high power, x-ray 
fluorescence tube to directly excite the specimen. Several x-ray 
tubes, ——? chromium, molybdenum, and tungsten, both filtered 
and not filtered, were employed. The second configuration consisted 
of using the x-ray tube to excite a secondary target which in turn 
excited the specimen. Appropriate targets were compared to the 
direct excitation results. Relative sensitivities and detection limits 
were determined for K-series lines for elements from magnesium to 
barium contained in a low atomic number matrix and in a high 
atomic number matrix. 


19475 (CONF-760539—, pp 11-14) Synchrotron radiation: prop- 
erties, sources, and research applications. Lindau, I.; Winick, H. 
(Stanford Univ., CA). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
i prmeage Ann Arbor, Michigan, United States of America (USA) 
( = 1976). 

n Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

The development of modern electron storage rings for high 
energy physics research has provided other disciplines within phys- 
ics, chemistry, and biology with a new unique radiation source, 
namely synchrotron radiation. A description is given of the general 
properties of synchrotron radiation and its characteristic features as 
an x-ray source. The Stanford Synchrotron Radiation Project 
(SSRP) was established as a national facility for synchrotron radi- 
ation research in 1973 and is described in some detail. Finally a short 
summary is given of the scientific research program at SSRP, 
demonstrating the capability of synchrotron radiation as compared 
to standard x-ray sources. 


19476 (CONF-760539—, pp 19-22) Compact alpha-excited 
sources of low energy x-rays. Amlauer, K. (Isotope Products Labs., 
Burbank, CA); Tuohy, I. 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A discussion is given of the use of alpha emitting isotopes, 
such as ?!°Po and *“*Cm, for the production of low energy x-rays 
(less than 5.9 keV). The design of currently available sources is 
described, and x-ray fluxes observed from various target materials 
are presented. Commercial applications of the alpha excitation tech- 
nique are briefly discussed. (PMA) 


19477 (CONF-760539—, pp 36-39) X-ray calibration sources for 
. ec eV region. Henke, B.L. (Univ. of Hawaii, Honolulu). 
From ERDA ~ ay on x- and gamma-ray sources and 
opgtonins Ann Arbor, Michigan, United States of America (USA) 
( ~~ 1976). 
n Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

In order to calibrate windows, detectors and dispersive ana- 
lyzers for low energy x-ray spectroscopy, certain characteristic line 
sources have been found to be particularly useful. These are obtained 
directly from an appropriate anode of a two-kilowatt demountable x- 
ray source, or from a fluorescent secondary radiator that is coupled 
o—_ to the x-ray source. The charateristics of these sources are 

iiscussed. 


19478 (CONF-760539—, pp 40-50) Current research relevant to 
the improvement of y-ray spectroscopy as an analytical tool. Meyer, 
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09 = of California, Livermore); Tirsell, K.G.; Armantrout, 

"From ERDA symposium on x- and gamma-ray sources and 

ma sin Arbor, Michigan, United States of America (USA) 
a 7 

in Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

Four areas of research that will have significant impact on the 
further development of y-ray spectroscopy as an accurate analytical 
tool are considered. The areas considered are: (1) automation; (2) 
accurate multigamma ray sources; (3) accuracy of the current and 
—_ Y-Tay energy scale, and (4) new solid state X and y-ray 

etectors. 


19479 (CONF-760539—, pp 98-99) Measurement of high gamma 
dose rates by means of conversion electron counting. Law, J.J. (Long- 
wood Coll., Farmville, VA). 1976. 

From ERDA wy en on x- and gamma-ray sources and 
a eM vo. Arbor, Michigan, United States of America (USA) 

in Proceedings of ERDA symposium on x- and gamma-ray 
sources and fo are go 

The induced activity of the internal conversion electrons 
emitted from the indium nuclei ex to Co radiation 
can be used as a measure of the high dose rate delivered by the 
irradiation source. The sensitivity of measurement under the experi- 
mental conditions is calculated to be 5.6 krad/h. It can be increased 
to about 8.0 X 10? rad/h if the irradiation period is increased to 4.5 h 
and the counting period to 1 h. There is no upper limit of determina- 
tion. 


19480 (CONF-760539—, pp 51-54) Application of state-of-the- 
art Monte Carlo methods to gamma-ray (and electron) sources and 
detectors. Vagelatos, N.; Lurie, N.A.; Wondra, J.P. (IRT Corp., San 
Diego, CA). 1976. 

From ERDA wag em on x- and -ray sources and 
cagteotens Ann Arbor, Michigan, United States of America (USA) 
( ae | 1976). 

n Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

Advances made in recent years make it possible—and more 
importantly, practical—to perform photom and electron transport in 
complex three-dimensional geometries. The purpose of the work 
given is to acquaint the user community—experimenters and applied 
scientists—with the kind of calculational information which can be 

enerated with present codes and computers. The central discussion 
involves the solution of coupled photon-electron | = gr using 
Monte Carlo methods in general, and the code SANDYL in particu- 
lar. The examples presented are results of such calculations obtained 
with this code. The emphasis on SANDYL is not intended to imply 
superiority over other codes, and it should be viewed as representa- 
tive of currently available codes. 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 20793 


19481 (CONF-760539—, pp 23-24) Preparation of very small 
radiography. 


point sources for high resolution 
National Lab., TN). 1976. 

From ERDA og eo on x- and gamma-ray sources and 
a reat a Arbor, Michigan, United States of America (USA) 

in Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

The need for very small point sources of high specific activity 
192] r, Yb, Tm, and ©Co in non-destructive testing has motivat- 
ed the development of techniques for the fabrication of these 
sources. To _— 12]1r point sources for use in examination of 
tube sheet welds in LMFBR heat exchangers, ''Ir enriched to 
greater than 90 percent was melted in a helium blanketed arc to form 
spheres as small as 0.38 mm in diameter. Methods were developed to 
form the roughly spherical shaped arc product into nearly symmetri- 
cal spheres that could be used for high resolution i hy. 
Similar methods were used for spherical sources of * and 
Tm. The oxides were arc melted to form rough 
by grinding to precise dimensions, i i 
at a flux of 2 to 3 x ea eo 
maximum specific activity. Cobalt with a specific activity o 
than 1100 Ci/g was prepared b ame Dy Td 

up Oo} 
ge 


. Case, F.N. (Oak Ridge 


y 

neutron i to nearly complete the °°Co target 
to produce Co, ®'Ni, and ®Ni. Ion exchange methods were used 
oo eee Se ee Se Oe ee ee eee 
a ae Se —s —_ ave foil which was dissolved 
awa’ it p or by p) onto mercury to prepare 
that could be easily formed into a pellet of cobalt with 

exclusion of the mercury. methods are discussed. 


19482 (CONF-760539—, pp 29-32) Developments in the safe 
design and applications of :y amd x-ray sources incorporating transur- 
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anic nuclides. Fletcher, K.E.; Lorch, E.A. (Radiochemical Center 
Ltd., Amersham, Eng.). 1976. 
From ERDA a on x- and gamma-ray sources and 
lications; Ann Arbor, Michigan, United States of America (USA) 
. my a f 
ings of ERDA symposium on x- and -ra 
sources and peer wae og ~~ wt cee 
increasing application and use of radioisotope x and y- 
ray sources based on transuranic nuclides has been accompanied by 
significant improvements in source designs and production methods. 
At the same time, considerable eo has been made in both 
eg gman long term testing. This critical approach to design and 
testing emphasized that due to inevitable ageing effects such as 
radiation damage, sources cannot be expected to retain their initial 
high performance standards indefinitely but should be regarded as 
et a limited working life not related to the long half-life of the 
nuclide. 


19483 (CONF-760539—, pp 263-266) Millianalyser by x-ray flu- 
orescence. Kawamoto, A.; Hirao, O.; Kashiwakura, J.; Gohshi, Y. 
(Toshiba R and D Center, Saiwa, Japan). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
ao Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and _—a- 

esearch on the possibility of mm-size nondestructive analysis 
was carried out by the fluorescent x-ray method. With 0.2 mm pin- 
hole slit, source x-rays from a Cu target diffraction tube were 
collimated to a spot smaller than 1 mm phi at a slide stage placed 
about 5 cm distant from the pin-hole slit. Resultant x-rays | se a 
sample placed on the slide stage, which is excited by the collimated 
x-ray, were detected with a head-on-t 6 mm SSD, placed so that 
its 12.5 micron Be window was hon Fen beneath the stage. X-ray 
intensities sufficient for analysis (500 to 5000 CPS) could be obtained 
for various metallic samples with up to 40 kV-10 mA excitation. This 
instrument proved to be useful for mm-size qualitative analysis in 
measurements of tiny samples. Furthermore, the possibility of distri- 
bution analysis is expected based on the result of an investigation on 
c.a. 0.1 percent Cr in LiNbOs, where the ratios of Cr-Ka intensity to 
scattered Cu-Ka intensity varied between 0.094 and 0.19, with 
deviations of less than 7.5 percent at five successive points located at 
2 mm intervals along the direction of growth. 


19484 (UCRL—78764) High-intensity, subkolovolt x-ray cali- 
bration facility using a Cockroft—Walton proton accelerator. Kuck- 
uck, R.W.; Gaines, J.L.; Ernst, R.D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 22 Oct 1976. Contract W-7405- 
ENG-48. 6p. (CONF-761059—3). Dep. NTIS $3.50. 

From 4. annual conference on the use of small accelerators; 
Denton, Texas, United States of America (USA) (25 Oct 1976). 

Considerable need has arisen for the development of well- 
calibrated x-ray detectors capable of detecting photons with energies 
between 100 and 1000 electron-volts. This energy region is of 
significant interest since the x-ray emission from high-temperature 
(kT approximately 1.0 keV), laser-produced plasmas is predominant- 
ly in this range. A high-intensity, subkilovolt x-ray calibration source 
was developed which utilizes proton-induced inner-shell atomic flu- 
orescence of low-Z elements. The high pa yields and low 
bremsstrahlung background associated with this phenomenon are 
ideally suited to provide an intense, nearly monoenergetic x-ray 
calibration source for detector development applications. The proton 
accelerator is a 3 mA, 300 kV Cockroft-Walton — a conventional 
rf hydrogen ion source. Seven remotely-selectable liquid-cooled 
targets capable of heat dissipation of 5 kW/cm? are used to provide 
characteristic x-rays with energies between 100 and 1000 eV. Source 
strengths are of the order of 10° to 10'* photons/sec. A description 
of the facility is presented. Typical x-ray spectra (B-K, C-K, Ti-L, 
Fe-L and Cu-L) and flux values will be shown. Problems such as 
spectral contamination due to carbon buildup on the target and to 
backscattered particles are discussed. 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 20424, 20425, 20730, 20790 


19485 (CONF-760539—, pp 107-110) Photon sources for 
tiometric measurements. Witt, R.M.; Sandrik, J.M.; Cameron, J.R. 
(Univ. of Wisconsin, Madison). 1976. 

From ERDA _——— on x- and gamma-ray sources and 

lications; Ann Arbor, Michigan, United States of America (USA) 
at gs of ERDA d 

n ° symposium on x- and gamma-ray 
sources and applications. 

Photon absorptiometry is defined and the requirements of 
photon sources for these measurements are described. Both x-ray 
tubes and radionuclide sources are discussed, including the advan- 
tages of each in absorptiometric systems. 
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19486 (CONF-760539—, pp 173-174) Radioisotope induced x- 
ray fluorescence as a technique for analysis of hydrodesulfurization 
catalysts, elemental. LaBrecque, J.J. (Instituto Venzalano de Investi- 
gaciones Cientificos, Caracas); Preiss, I.L.; Pandian, S. 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

The use of low intensity (10mCi) radioisotope excitation 
source obviates the necessity for multi-target x-ray apparatus and 
extensive shielding and can cover the range of elements required. 
The use of a single source, 1°°Cd, with essentially monochromatic 
radiation meets all requirements predetermined for the analysis in 
question. X-ray spectra due to Co, Mo and Br are shown, and the 
analysis of x-ray fluorescence are compared with that of atomic 
absorption, neutron activation, and prompt gamma. 


19487 (CONF-760539—, pp 230-233) Study on the applications 
of backscattered gamma-rays to gauging. Kato, M.; Sato, O.; Saito, H. 
(Tokyo Univ.). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

Backscattering of gamma-rays has for a long time been used 
for measuring density, concentration, and thickness. The input of 
these gauges is usually composed of a mixture of single and multiple 
back-scattered gamma-rays. In the present experiment, these two 
components were measured separately by changing collimators of 
different size which were placed in front of a detector. In the case of 
low atomic number scatters, the multiple backscatter component 
increases to considerable extent. Comparison of thickness measure- 
ments by detecting the multiple backscatter component only and 
single backscatter one only showed that the former was, for instance, 
1.4 times as long as the latter in the maximum measurable range with 
a carbon brick wall. The conventional thickness measurement using 
total backscatter is almost the same as for single backscatter in the 
maximum measurable range. 


19488 (CONF-760539—, pp 259-262) Determination of impuri- 
ties in boron by x-ray spectroscopy. Bush, A.J. (New Brunswick 
Lab., NJ). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

X-ray spectroscopy has been used at the New Brunswick 
Laboratory for many years for the determination of a variety of 
impurities in elemental boron. As requirements for improvements in 
precision, accuracy, and sensitivity have become more stringent, the 
basic technique has been modified both with improved instrumenta- 
tion and methodology to meet these new requirements. The current 
procedures for the measurement of the concentrations of bromine, 
= fluorine and sulfur in high purity boron powder are dis- 
cussed. 


19489 (CONF-760715—P2, pp 975-1026) Technological and in- 
dustrial applications of neutrons. Weitkamp, C. (Gesellschaft fuer 
Kernenergieverwertung, Geesthacht, Ger.). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

A review of the applications of neutrons in technology and 
industry is presented. One of the most important uses of neutrons is 
the production of radioactive isotopes for many different purposes. 
The exposure of stable elements to reactor neutrons has now become 
a routine technique, with several thousand irradiations performed 
every year in reactors equipped with the appropriate installations. 
Multiple capture and isotopically enriched or radioactive target 
material must be used for the production of isotopes farther off the 
valley of stability. Another well-established method that requires the 
availability of neutrons is neutron radiography, a procedure for the 
nondestructive testing of materials. For light objects that present 
little attenuation to x-rays, for thick and heavy material with too 
strong absorption of electromagnetic radiation, and for samples with 
components of similar atomic number which show little contrast in 
X-ray Or y-ray radiographs, neutron radiography is often the only 
alternative. Whereas neutron radiographs made at reactors are now 
of excellent quality in terms of contrast and resolution, much effort is 
presently devoted to the development of mobile neutron sources that 
allow a reasonable compromise of exposure time and picture quality. 
An equally well-developed technique is the use of neutrons for 
analytical purposes. A powerful routine method for the quantitative 
determination of elements is activation analysis based upon capture 
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of thermal neutrons from a reactor, with subsequent radioactive 
decay. The utilization of other reactions such as (n,p), (n,a) and 
(n,2n) and other sources is under development in several places. 


19490 Classification of radioactive self-luminous light sources. 
New York; American National Standards Institute (1976). 15p. 
(ICONS—02162). $1.10. 

The standard establishes the classification of certain radioac- 
tive self-luminous light sources according to radionuclide, type of 
source, activity, and performance requirements. The objectives are 
to establish minimum prototype testing requirements for radioactive 
self-luminous light sources, to promote uniformity of marking such 
sources, and to establish minimum physical performance for such 
sources. The standard is primarily directed toward assuring adequate 
containment of the radioactive material. Testing procedures and 
classification designations are specified for discoloration, tempera- 
ture, thermal shock, reduced pressure, impact, vibration, and immer- 
sion. A range of test requirements is presented according to intended 
usage and source activity. 


ISOTOPIC POWER SUPPLIES 


DESIGN AND FABRICATION 


19491 (SAN—1123-76/1) Brayton Isotope Power System 
(BIPS). Phase I. First annual technical report. (AiResearch Mfg. Co. 
of Arizona, Phoenix (USA)). 27 Oct 1976. Contract EY-76-C-03- 
1123. vp. Dep. NTIS $5.50. 

The objective of the BIPS program is to develop a closed gas 
turbine dynamic conversion system for space application. The base- 
line system is a 7-year life, 450 Ib, 1300 W(e) unit using Brayton 
cycle hardware developed for the NASA LeRC and two 2400 W(t) 
Multi-Hundred Watt isotope heat sources developed for the ERDA. 
Phase I of the three-phase BIPS program is the conceptual design of 
the flight system, the design, development, and testing of a prototype 
Ground Demonstration System (GDS). The Mini-Brayton Rotating 
Unit (Mini-BRU), Mini-BRU Recuperator (MBR), and Heat Source 
Assembly (HSA) will be integrated into the ground demonstrator 
loop, and the system will be tested under simulated space conditions 
at the AiResearch Space Power Laboratory. Successful completion 
of the Phase I effort in mid 1978 is expected to lead to the Phase II 
and Phase III follow-on efforts. Phase II is a 24-month effort for the 
development and qualification of a flight system. Qualification will 
include testing with an isotope heat source. Phase III is a 12-month 
effort to fabricate flight-qualified hardware for delivery in April 
1981. 


19492 (SC—76-311742A) System design specification Brayton 
Isotope Power System (BIPS) Flight System (FS), and Ground Dem- 
onstration System (GDS). (AiResearch Mfg. Co. of Arizona, Phoenix 
(USA)). 14 Jun 1976. Contract EY-76-C-03-1123. 76p. Dep. NTIS 
$5.00. 


The system design specification for ground demonstration, 
development, and flight qualification of a Brayton Isotope Power 
System (BIPS) is presented. The requirements for both a BIPS 
conceptual Flight System (FS) and a Ground Demonstration System 
(GDS) are defined. 


19493 (SC—76-312008) Specification for Brayton Isotope Power 
System (BIPS) electrical output power characteristics. Post, P. (AiRe- 
search Mfg. Co. of Arizona, Phoenix (USA)). 20 Jun 1976. Contract 
EY-76-C-03-1123. 13p. Dep. NTIS $3.50. 

The specification defines the Brayton Isotope Power System 
(BIPS) standards and characteristics for electrical power generation 
required to be maintained at utilizing equipments power-input termi- 
nals during generation and distribution. 


19494 (TID—27253) Transient analysis Brayton Isotope Power 
System t I. (AiResearch Mfg. Co. of Arizona, Phoenix 
Ae 2 Apr 1976. Contract EY-76-C-03-1123. 112p. Dep. NTIS 


The purpose of this study was to obtain a simulation of the 
most rapid start-up thermal transient which would be encountered in 
the BIPS operation. As an aid in reducing the severity of the 
transient, it was agreed with the NASA that the case to examine 
would be determined by the following logic: (a) determine the 
lowest temperature at which a start could be accomplished using a 2 
HSA configuration; and (b) define the transients for a 3 HSA start 
which was initiated when the heat source achieved the start tem- 
perature determined for the 2 HSA configuration of (a). This ap- 
proach limits the transient analysis of the recuperator and the HSA 
to a single case. (The 2 HSA start requires a higher initial tempera- 
ture due to lower thermal capacity with only two HSA’s). The 
transient defined is “worst case” for either two or three HSA 
operation. In order to obtain the above data, several computer cases 
were run. A summary of the computer runs made is presented in 
tabular form. 
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19495 (TID—27254) Natural frequency analysis of the BIPS. 
Yang, S. (AiResearch Mfg. Co. of Arizona, Phoenix (USA)). 8 Apr 
1976. Contract EY-76-C-03-1123. 1lp. Dep. NTIS $3.50. 

A dynamic model was set up to determine the fundamental 
frequencies of the BIPS. The model consists of a radiator which 
supports four discrete masses by means of interface structures. 
Various materials and several different sizes of interface structures 
were used in the analysis. The fundamental frequencies vary from 38 
cps to 227 - dependent upon the material and the size of interface 
structure. The built-in strength of all the interface structures are in 
excess of the 25 g’s limit | 


19496 (TID—27258) Loop containment (joint integrity) assess- 
ment Brayton Isotope Power System flight system. (AiResearch Mfg. 
Co. of Arizona, Phoenix (USA)). 1 Jun 1976. Contract EY-76-C-03- 
1123. 25p. Dep. NTIS $3.50. 

The Brayton Isotope Power System (BIPS) contains a large 
number of joints. Since the failure of a joint would result in loss of 
the working fluid and consequential failure of the BIPS, the ey 
of the joints is of paramount importance. The reliability of the 
ERDA BIPS loop containment (joint integrity) is evaluated. The 
conceptual flight system as presently configured is depicted. A brief 
description of the flight system is given. 


19497 (TID—27259) Brayton Isotope Power System, Design In- 
tegrity Checklist (BIPS-DIC). Miller, L.G. (AiResearch Mfg. Co. of 
Arizona, Phoenix (USA)). 10 Jun 1976. Contract EY-76-C-03-1123. 
13p. Dep. NTIS $3.50. 

A preliminary Failure Modes, Effects and Criticality Analysis 
(FMECA} for the BIPS Flight System (FS) was published as AiRe- 
search Report 76-311709 dated January 12, 1976. The FMECA 
presented a thorough review of the conceptual BIPS FS to identify 
areas of concern and activities necessary to avoid premature failures. 
In order to assure that the actions recommended by the FMECA are 
effected in both the FS and the Ground Demonstration System 
(GDS), a checklist (the BIPS-DIC) was prepared for the probability 
of occurrence of those failure modes that rated highest in criticality 
ranking. This checklist was circulated as an attachment to AiRe- 
search Coordination Memo No. BIPS-GDS-A0106 dated January 
23, 1976. The Brayton Isotope Power System-Design Integrity 
Checklist (BIPS-DIC) has been revised and is presented. Additional 
entries have been added that reference failure modes determined to 
rank highest in criticality ranking. The checklist will be updated 
periodically. 


19498 (TID—27260) BIPS GDS miscellaneous, design notes. 
(AiResearch Mfg. Co. of Arizona, Phoenix (USA)). 15 Jun 1976. 
Contract EY-76-C-03-1123. 78p. Dep. NTIS $5.00. 

A compendium of miscellaneous documents, memos, and 
progress report extracts for the Brayton Isotope Power System 
Ground Demonstration System Preliminary Design Review is pre- 
sented. The document does not represent a formal interim or final 
report, but is furnished to aid the customer in evaluating the progress 
of the ERDA BIPS GDS design. 


19499 (TID—27261) BIPS-FS preliminary design, miscellaneous 
notes. (AiResearch Mfg. Co. of Arizona, Phoenix (USA)). 15 Jun 
1976. Contract EY-76-C-03-1123. 68p. Dep. NTIS $4.50. 

A compendium of flight system preliminary design internal 
memos and progress report extracts for the Brayton Isotope Power 
System Preliminary Design Review to be held July 20, 21, and 22, 
1975 is presented. The purpose is to bring together those published 
items which relate only to the preliminary design of Flight 
System, Task 2 of Phase I. This preliminary design effort was 
required to ensure that the Ground Demonstration System will 
represent the Flight System as closely as possible. 


ing criteria. 


USES 


19500 Status of the Tidal Regenerator Engine for nuclear circula- 
tory support systems. Watelet, R.P.; Ruggles, A.E.; Torti, V. 
(Thermo Electron Corp., Waltham, MA). pp 136-142 of In Eleventh 
intersociety energy conversion engineering conference. Vol. I. New 
York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering confer- 
pe State Line, Nevada, United States of America (USA) (12 Sep 
1976). 

See CONF-760906—P 1. 

Based on the annular version of the Tidal Regenerator 
Engine, a packaged energy system for nuclear powered circulatory 
support systems was developed. Net power -_— of approximately 
3 watts is delivered using a 33-watt heat source for an engine module 
volume of 0.7 liter and a weight of 1.6 kg. A higher efficiency dual 
cycle version of the annular engine using a Dowtherm A topping 
cycle on the basic steam cycle is also under development. Projected 
system output using this soups coe is 5 watts for the same 
sized heat source. Life testing of critical components has demonstrat- 
ed substantial reliability improvement over earlier designs. Of par- 
ticular significance is the continuing operation of a complete implan- 
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table engine system after 1200 hours. Component life testing is 
continuing with over five thousand hours accumulated on two pump 
actuators employing welded metal bellows. 


HYDROGEN 


PRODUCTION 
REFER ALSO TO CITATION(S) 20336, 20346 


19501 Catalyst for the conversion of hydrocarbons and a method 
of generating a fuel gas using the catalyst. Kostka, H. (to Siemens 
Aktiengesellschaft). US Patent 3,984,210. 5 Oct 1976. Priority date 
28 Jun 1974, German, Federal Republic of (F.R. Germany). 14p. 

A catalyst is claimed for converting hydrocarbons, particular- 
ly high hydrocarbons mixed with a gas containing oxygen into gas 
mixtures containing carbon monoxide and hydrogen in which iron, 
chromium and at least one of the metals molybdenum and tungsten 
are applied as an active metal component to a catalyst carrier made 
of y-AlOs, eta-AlzO; and/or 8-AlsOs. 


19502 Method of producing high-pressure hydrogen containing 
gas for use as a power source. Oda, N.; Yoshida, T.; Nakanishi, T.; 
Yoshikawa, K.; Adachi, A.; Ueda, J.; Mizota, T. (to Hitachi Ship- 
building and Engineering Co., Ltd.). US Patent 3,985,866. 12 Oct 
1976. Priority date 7 Oct 1974, Japan. 8p. 

Method is claimed in which a metal fuel in the form of molten 
droplets is brought into contact with water for reaction. The fuel 
comprises aluminum as a primary fuel component and at least one of 
lithium, magnesium, sodium, potassium and sodium-potassium alloy 
as an auxiliary fuel component and is used in the form of an alloy or 
a mixture of these fuel components. When used in the form of an 
alloy, the fuel is preheated to a molten state and injected into a 
reactor under high pressure, whereby the fuel is made into droplets 
and contacted with water vapor introduced into the reactor from 
another system. For use as a mixture, the fuel is made into a slurry 
the liquid phase of which consists singly of the auxiliary fuel compo- 
nent, and the slurry is injected into an atmosphere containing water 
vapor. 7 Claims, 5 Drawing Figures. 


THERMOCHEMICAL PROCESSES 


19503 (UCRL—78779) ZnSe thermochemical cycle. Krikorian, 
O.H.; Otsuki, H.H. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 29 Oct 1976. Contract W-7405-ENG-48. 6p. 
(CONF-761134—1). Dep. NTIS $3.50. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, Virginia, United States of America 
(USA) (8 Nov 1976). 

Scientific feasibility of the ZnSe thermochemical cycle was 
clearly established through laboratory experimentation 2 years ago. 
Since that time we have continued experimentation that has led to 
refinement and improvement of the cycle. Recently, through a joint 
effort with United Engineers and Constructors, we conducted a 

reliminary process definition and economic analysis of the cycle. 
The study allowed us to better define problem areas and set direc- 
tions for future development. Thus, critical problem areas are: (1) 
optimization of cycle efficiency and economics, (2) process design 
development for main chemical reactors in the cycle, and (3) evalua- 
tion of selenium resources. Further, the study indicated that an area 
of major improvement exists in this cycle if we can reduce the 
number of moles of ZnSO, from 2 to 1 for each mole of He 
produced. This would substantially reduce the high grade energy 
required for the cycle, and increase ideal cycle efficiency from 49 to 
about 70 percent. We are in the — of exploring this approach, 
and have two potential methods that show promise. 


19504 Methane-methanol cycle for the thermochemical produc- 
tion of hydrogen. Dreyfuss, R.M.; Hickman, R.G. (to Energy Re- 
search and Development Administration). US Patent 3,984,530. 5 
Oct 1976. Filed date 26 Jun 1975. 4p. 

A thermochemical reaction cycle for the generation of hydro- 
gen from water comprises the following sequence of reactions wher- 
ein M represents a metal: CH, + H2O yields CO + 3H2; CO + 2He 

ields CH;O0H; CHs3OH + SO2 + MO yields MSO, + CH,; and 
SO, yields MO + SO2 + 1/20». The net reaction is the decomposi- 
tion of water into hydrogen and oxygen. 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 19856 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 21037 
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CHEMISORPTION 
REFER ALSO TO CITATION(S) 20336, 20453 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 20160 


SAFETY 


19505 Hazards associated with hydrogen fuel. Bowen, T.L. 
(David W. Taylor Naval Ship Research and Development Center, 
Annapolis). pp 997-1002 of In Eleventh intersociety energy conver- 
sion engineering conference. Vol. I. New York; American Institute 
of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering confer- 
ence; State Line, Nevada, United States of America (USA) (12 Sep 
1976) 


See CONF-760906—P1. 

The results of an investigation into the hazards associated 
with hydrogen fuel are summarized. Based on a survey of existing 
literature, the intrinsic hazards resulting from the unique storage 
properties, ignition characteristics, flammability, detonability, and 
physiological effects of hydrogen are reviewed. The hazards of 
hydrogen and some derivative components of hydrogen, including 
ammonia, hydrazine, methy] and ethyl alcohols, are compared to the 
hazards of selected conventional fuels. The hydrogen-based synthet- 
ic fuels are included since these substances may provide a more 
convenient form for handling, storing, and transporting hydrogen. 
The fuels selected as representative conventional fuels include diesel 
fuel, gasoline, JP-5, and methane. The leakage, volatility, dissipation, 
ignition, flammability, deflagration, radiation and health hazards of 
each fuel are considered. Within each hazard category, the nine fuels 
are ranked, 1 through 9, from the least to the most hazardous fuel. 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 20389, 20437, 20452, 20453, 20454 


OTHER SYNTHETIC AND NATURAL 
FUELS 


HYDROCARBON FUELS 


REFER ALSO TO CITATION(S) 20448 


PROPERTIES 


REFER ALSO TO CITATION(S) 19504, 19511, 20829 


PREPARATION 


CHEMICAL SYNTHESIS 


19506 (ORNL—5225) Thermodynamic investigation into steam- 
methane reforming and the synthesis of methane from carbon monox- 
ide and hydrogen. Wu, L.H.; Lietzke, M.H. (Oak Ridge National 
Lab., Tenn. (USA)). Nov 1976. Contract W-7405-ENG-26. 65p. 
Dep. NTIS $4.50. 

In this study the stream-methane equilibrium reaction was 
investigated by considering both methane synthesis from hydrogen 
and carbon monoxide and by considering steam-methane reforming 
from methane and steam. A FORTRAN computer program was 
written to carry out all the calculations over a wide range of 
temperatures, pressures, and initial compositions. The products of 
each process as a function of pressure, temperature, and starting ratio 
of reactant gases were calculated, as well as the heats involved. In 
both processes the minimum ratios above which no carbon precipi- 
tates were determined as a function of temperature and pressure 
were given. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 20249, 20719 


19507 (BNWL-SA—S5893) Addition of powdered activated 
carbon to anaerobic digesters: effects on methane production. Spencer, 
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R.R.; Shuckrow, A.J.; Ferguson, J.F. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Jul 1976. Contract E(45-1)-1830. 7p. 
(CONF-760738—1). Dep. NTIS $3.50. 

From National conference on environmental engineering re- 
search development and design; Seattle, Washington, United States 
of America (USA) (12 Jul 1976). 

A 2 to 4 fold increase in gas production was achieved in 
digesters dosed with small amounts of powdered activated carbon. 
The concentrations of carbon used in this investigation ranged from 
500 to 4000 mg/1. Enhancement appeared to be proportional to the 
carbon concentration. Anaerobic digesters dosed with powdered 
activated carbon produced gas having an increased percentage of 
methane. The addition of powdered activated carbon promoted the 
destruction of volatile solids. The carbon dosed digesters generally 
exhibited improved dewatering characteristics. 


pase (COO—2900-5) Fast production of methane by anaerobic 

. Quarterly report, May 24, 1976—August 23, 1976. Finney, 
c D.; Evans, R.S. II; Finney, K.A. ‘(Natural Dynamics, Des Moines, 
Iowa (USA)). Nov 1976. Contract EY-76-C-02-2900. 20p. Dep. 
NTIS $3.50. 

We hypothesize that the transfer of carbon dioxide through 
the bubble membrane is rate-limiting in anaerobic digestion systems. 
Evidence supporting this hypothesis is: (1) the effect of temperature 
on observed digestion rates suggesting the likelihood of a low 
activation energy, diffusion controlled slow step; (2) the effect of 
vigorous agitation, low pressure, and high kill rate in promoting 
very rapid bacterial reproduction under mesophilic conditions; (3) 
the fast production of methane and bacterial protein in a system 
where the conditions of mixing, temperature, pressure, and viscosity 
were optimized in combination; and (4) a correlation between bacte- 
rial concentration, and between viscosity and gas transfer rate. A 
loading rate of 31 g 1’ day~' has been achieved and this value 
represents a factor of 2.4 times the fastest prior art reaction rate. A 
further increase in rate to about 50 to 100 g 1” day is indicated 
through the further reduction of viscosity. Highest use of the pro- 
posed technology is in an agricultural scenario where abundant, 
dependable, and high yield sources of suitable biomass are already 
available. 


19509 (ERDA—76-136, pp 298-302) Alcohols and gaseous prod- 
ucts from biomass and other sources. McCallum, P. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report 

Organic wastes can be converted to fuels either by anaerobic 
digestion to produce methane or fermentation to produce ethanol. 
These processes are briefly described. Possible sources of biomass- 
generated fuels include drilling sanitary landfills for the methane 
generated, anaerobic digestion of manure from livestock feedlots, the 
BIOGAS process for anaerobic digestion of organic wastes, and 
organically derived ethanol as a gasoline extender. This last source is 
under active study by the state of Nebraska. (JSR) 


19510 Multiple staged methane recovery from solid wastes. 
Keenan, J.D. (Univ. of Pennsylvania, Philadelphia). J. Environ. Sci. 
Health, Part A; A11: No. 8-9, 525-548(1976). 

Multiple staging of anaerobic digestion was investigated as a 
means of optimizing the bioconversion of solid waste to methane fuel 
gas. Stage tion was achieved by pH control of the acid 
production stage. The results obtained from a laboratory-scale ex- 
perimental program are promising. The acidogenic stage was oper- 
able at 22°C without sacrifice of methane productivity. There was 
essentially no difference between the gross energy conversion effi- 
ciency of the single- vs. multiple-stage systems. The methane pro- 
duction-stage off-gases were enriched for methane with a partial 
pressure averaging 0.8. Multiple staging provided greater stability 
than did the single-stage digesters. 


ALCOHOL FUELS 


REFER ALSO TO CITATION(S) 20308, 20437, 20448, 20449, 
20450, 20451 


PROPERTIES 
REFER ALSO TO CITATION(S) 19504 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 19509 
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19511 (AD-A—023045) Nonequilibrium combustion. Final 
report, 1972—1975. Sawyer, R.F. (California Univ., Berkeley (USA). 
Dept. of Mechanical Engineering). Jan 1976. 7p. (UCB-ME—76-4). 
NTIS $3.50. 

Research conducted under Air Force Office of Scientific 
Research Grant AFOSR-72-2299 during the period 1972-1975 is 
summarized and reviewed. The research incl 
studies of ammonia oxidation, methylamine pyrolysis, 
mine oxidation, (2) experimental methods for the a of combus- 
tion chemistry, and (3) applications of the research results to prob- 
(GRA aircraft engine pollutant formation and fuels. (Author) 


HYDRO ENERGY 


PLANT DESIGN AND OPERATION 


19512 (TT—74-50023) Hydropower stations: generating equip- 
ment and its installation. Goncharov, A.N. 1975. Translated by T. 
Pelz of Gidroelektricheskoe Oborudovanie Gidroelektrostantsii i ego 
Montazh, Moscow, 1972. 374p. NTIS $10.00. 

Sponsored in part by National Science Foundation, Washing- 
ton, D.C. Special Foreign Currency Science Information Program. 

Topics covered include: (1) fundamental concepts concerning 
the use of hydraulic energy; (2) the — theory of hydraulic 
turbines, their layout, and design; and (3) the design of hydro) 
generators, governors, and the general equipment of hydroelectric 
power plants. A detailed discussion is given on the installation of 
waterpower equipment. 


ECONOMICS AND MANAGEMENT 


REFER ALSO TO CITATION(S) 20321 


SOLAR ENERGY 
REFER ALSO TO CITATION(S) 20316 


RESOURCES AND AVAILABILITY 


HEAT STORAGE AND REJECTION 
REFER ALSO TO CITATION(S) 19556 


Jam ape (NSF/RANN/SE/C—906/76/1) Solar a subsys- 
isothermal heat sink materials. Final project report, 


tems employing 
September 18, 1974—March 18, 1976. Lane, G.A.; Best, J.S.; Clarke, 
E.C.; Glew, D.N.; Karris, G.C.; Quigley, S.W.; Rossow. H.E. (Dow 
Chemical Co., Midland, Mich. (USA)). Mar 1976. Contract NSF- 
C906. 73p. Dep. NTIS $4.50. 

A group of over 200 potential phase change heat storage 
materials, melting from 10 to 90° C was identified. Laboratory tests 
narrowed these to materials recommended for hot faucet water, 
hydronic heating, forced air heating, heat pump application, radiant 
wall panels, and stored cold systems. Several encapsulation methods 
were studied: microencapsulation, encapsulation of powders and 

granules, and macroencapsulation. Microencapsulation of CaCh . 


tion in plastic film containers appears promising for hot air systems. 
Preliminary economic analysis studies of heating systems based on 
heat-of-fusion storage materials have shown several promising ap- 
proaches. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 19541 


SOLAR ENERGY CONVERSION 


19514 Py oma NASA and the now syndrome. (National 
Aeronautics and — Administration, Washington, D.C. (USA)). 
1975. llp. (NASA- X—72918). NTIS $3.50. 


HYDRO ENERGY 1987 


After a brief review of the space exploration programs, the 
future options in space are discussed. (GRA). 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 19568 


19515 (ERDA/JPL/1012—76/6) Low-Cost Silicon Solar Array 
project (LSSA). Quarterly report, April 1976—June 1976. (Jet Pro- 
Lab., Calif. (USA)). 8 Oct 1976. Contract NAS-7- 
100. 172p. Dep. NTIS $6.75. 
Activities and i 
May, and June 1976 are ibed. This involved the awarding -" 
additional contracts, an evaluation and clarification of 
working relationships with contractors, the receipt of initial techni- 
cal results, and an expansion of activity in evaluation and 
improvement of the solar cell modules that are included in the 


silicon-refinement processes, silicon sheet-growth ——o encap- 
sulants, and automated-assembly production. During 

period analytical and experimental accomplishments AF 
day-to-day activities that are the early efforts of a long range plan. 
Thirty-one contracts have been awarded and two more are a 
negotiated. Five companies have delivered 20 kilowatts out of a 
purchase of 46 kilowatts of “off-the-shelf” modules that will be weed 
in ERDA’s test and demonstration activities. The same five com 
nies have = been awarded contracts for the purchase of 
kilowatts of semistandardized modules at an average selling price of 
$15.50 per watt. (WDM) 


19516 Prince oe! wren pada Studies of 
materials for terrestrial —-. Forth quarterly progress 
report, June 16, 1976—September 15, 1976. Carmichael, D.C. (Bat- 
telle Columbus Labs., bo (USA)). 08 Sep 1976. Contract NAS-7- 
wate hes Dep. NT S $4.00. 

anna on four studies on encapsulation: (1) 
Bvcteation ef of ood experience and "oF of materials for 
encapsulation of anneal photovoltaic arrays; (2) Definition of 
encapsulant service environments and test itions; (3) Evaluation 
of properties of encapsulation materials; and (4) Development of 
accelerated and abbreviated testing mathods for predicting Dh) 
mance of encapsulation materials over a 20-year lifetime. (WDM) 


19517 (ERDA/JPL/954334—76/3) Low cost silicon solar array 
project. Task p Canes eae Se a arerer ene’ 
low cost, high volume production of silane, SiH,. Annual report. 
Breneman, W.C.; Mai J.Y.P. (Union Carbide Corp., Sistersville, 
W.Va. (USA)). 1 Oct 1976. Contract NAS-7- 100-954334-TAS-1. 
58p. . NTIS $4.50. 
web furnace was set up, calibrated, and made operational 
for pulling dendritic-web samples. Numerous growth runs were 
made to grow primitive donttons for use as the dendritic seed 
crystals for the web growth. Models were developed and computer 
programs applied to ascertain the thermal geometries present in the 
ao melt, meniscus and web. The facilities for obtain- 
terization data have been set up and made operational. 


19518 (ERDA/JPL/954344—76/3) W ribbon 
Oct 31, 1976. Hil- 


. Annual report, ober 1, 197. 
born, RB. Jr.; Faust, J.W. Jr. (South Carolina Univ., Columbia 
(USA). Coll. of En ing). 31 Sep 1976. Contract NAS-7-100- 
954344. 87p. Dep. NTIS $5 
The web ae on been set up, calibrated, and made 
operational for pulling dendritic-web sam —— Considerable work 
has been completed in the investigation of the effect of changes in 
the furnace thermal geometry, as accomplished by variations in the 
number, size, shape, and location of thermal shields, on the growth 
of dendritic-web. Numerous growth runs were made to } aged primi- 
tive dendrites for use as the dendritic seed crystals the web 
wth. Some preliminary investigations were conducted to try and 
} tr the um twin spacing in the dendritic seed crystal for 
web growth. Models were developed and computer oy meg 
plied to ascertain the thermal ries present in the susceptor, 
crucible melt, meniscus, and web. A major result of this analysis has 
been the prediction of an upper limit on the pull rate of approximate- 
0 I ee eee 
fornace facilities for obtaining characterization data were set-up 
made operational. Data on twin spacings and number of twin 
hemes Oe taki ent « and resulting web samples was 
obtained. Resistivity and majority charge carrier type determinations 
were made on a few select web samples. All samples to date have 
been high resistivity, undoped, p-type. (WDM) 


19519 any gg gy oe Automated array assembly. 
See sees SS oe Ee 30, 1976. Williams, 
B.F. (RCA Labs., Princeton, N.J. (USA)). Sep 1976. Contract NAS- 
7-100-954352. 100p. (PRRL—76-CR-44). Dep. NTIS $5.00. 
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A review of the quality of the various possible forms of the 
starting silicon material leads to the conclusion that wafers from 
Czochralski-pulled ingots are the only form of silicon which will be 
available for automated array processing for the next several years. 
A new calculational procedure has been developed and tested for 
the optimization of performance of both the front and back contact 
metallizations. The survey of present-day contact and interconnect 
metallization technology for silicon devices has been completed. A 
semi-automated parallel gap welding procedure is defined in detail, 
and a further analysis of panel material costs is presented. Glass 
panels of three configurations are considered the best choice and 
these are described. A complete description of the cost analysis 
procedure for one particular solar array module manufacturing 
sequence is given. The basic materials costs of the process sequences 
developed and studied are beginning to approach interesting values. 
The lowest cost projected to date for material and expense items for 
array module manufacturing is $0.30/W. (WDM) 


19520 (ERDA/JPL/954363—76/3) Phase I of the automated 
array assembly task of the low cost silicon solar array pro. 
Technical quarterly report No. 3. Coleman, M. (Motorola, Inc., 
Phoenix, Ariz. (USA). Semiconductor Group). Oct 1976. Contract 
NAS-7-100-954363. 47p. Dep. NTIS $4.00. 

A matrix of possible process steps is presented. Each process 
is evaluated by suitability criteria and categorized with respect to 
future usefulness. From the processes which have a high probability 
of incorporation into a future ———- factory, a possible 

TOCeSS uence is chosen. Studies of detailed cost analysis and 
one projections have been initiated. Reliability considerations are 
discussed for module interconnections and encapsulant materials. 


19521 (ERDA/JPL/954373—76/4) Heat Exchanger-Ingot Cast- 

ing/Slicing Process. Silicon sheet growth development for the large 

area silicon sheet task of the Low Cost Silicon Solar Array Project. 

Fourth quarterly progress report, June 19, 1976—September 24, 1976. 

Schmid, F.; Reynolds, B. (Crystal Systems, Inc., Salem, Mass. 

ee 24 Sep 1976. Contract NAS-7-100-954373. 68p. Dep. NTIS 
50, 


Good seeding and growth were achieved during the past 
quarter with the Heat Exchanger Method at melt superheats below 
10°C. To achieve a high enough seeding temperature at low super- 
heat, the heat exchanger was raised one inch higher in the heat zone. 
For this higher position, seeding conditions had to be re-established 
since the temperature profile across the diameter of the heat zone 
was flatter; i.e., the temperature in the middle of the heat zone was 
closer to the temperature near the heating element. All the boules 
produced to date have cracked during cool down, regardless of the 
annealing and cool-down cycle. The cracking ap to be due to 
the expansion mismatch between the silicon and the silica which are 
tenaciously bonded together. The tabulation of the heat-exchanger 
and furnace temperatures for this quarter's runs are presented. 


(WDM) 


19522 (ERDA/JPL/954374—76/3) Slicing of silicon into sheet 
material. Silicon sheet growth development for the large area silicon 
sheet task of the Low Cost Silicon Solar Array Project. First annual 
report, January 9, 1976—September 19, 1976. Holden, S.C. (Varian 
Associates, Lexington, Mass. (USA). Lexington Vacuum Div.). 27 
Sep 1976. Contract NAS-7-100-954374. 100p. Dep. NTIS $5.00. 

The process of multiblade slurry sawing has been used to slice 
10 cm diameter silicon ingots into wafers 0.024 cm thick using 0.050 
cm of silicon per slice (0.026 cm kerf loss). Total slicing time is less 
than twenty hours and 143 slices were produced simultaneously. 
Improvements in the process will be sought to allow increased 
productivity by increasing blade loading, and also reduce silicon 
requirement per slice by reducing the blade and wafer thicknesses. 
The two goals require trade-offs and an economic analysis will be 
used to select slicing conditions for minimum wafer cost. Productiv- 
ity (Slice area per hour per blade) is shown as a function of blade 
load and thickness, and abrasive size. Finer abrasive slurries have 
caused a reduction in slice productivity and thin blades caused a 
reduction of wafer accuracy. Sawing-induced surface damage has 
been shown to extend 18 into the wafer. 


19523 (ERDA/JPL/954376—76/3) Laser-zone growth in a 
Ribbon-to-Ribbon (RTR) process, silicon sheet growth development for 
the large area silicon sheet task of the Low Cost Silicon Solar Array 
Project. Technical annual report. Motorola report No. 2256/3. 
Gurtler, R.W.; Baghdadi, A.; Wise, J. (Motorola, Inc., Phoenix, 
Ariz. (USA). Semiconductor Group). Sep 1976. Contract NAS-7- 
100-954376. 54p. Dep. NTIS $4.50. 

The objective of this research is to fully investigate the 
Ribbon-to-Ribbon (RTR) approach to silicon ribbon growth. An 
existing RTR apparatus is to be updated to provide for increased 
observation and mechanical control capabilities to allow extensive 
evaluation of the process, and the remainder of the contract period 
devoted to operation of the facility to investigate and optimize the 
effect of various parameters on growth results. During this quarter, 
growth experiments have been performed to increase growth veloc- 
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ity, reduce residual stresses and enhance crystallinity. These have all 
been successful with 1"/minute growth velocities now routine and 
2"/minute demonstrated. Post heating has been utilized to reduce 
stresses, stress-birefringence has been used to study stresses, and 
curved melt configurations have produced single crystal from poly- 
silicon ribbons after 2” of growth. Electrical characterization has 
also been performed: MOS C-t life-time, SPV diffusion length, and 
solar cell measurements are reported. 


19524 (ERDA/JPL/954412—76/3) Silicon material task. Part 
III. Low-cost silicon solar array project. ly report No. 3. 
Roques, R.A.; Coldwell, D.M. (Texas Instruments, Inc., Dallas 
(USA)). Sep 1976. Contract NAS-7-100-954412. 29p. Dep. NTIS 
$4.00. 


Effort during the report period was directed toward proving 
feasibility of reacting silica and carbon in a dc plasma and involved 
the use of equipment at the vendor's facility. Results of large-scale 
(kilogram quantity) tests in a 350 kW dc plasma furnace are reported 
as well as smaller scale tests with a 40 kW dc torch. A moderate 
degree of success was achieved in that a small amount of silicon was 
detected in the product formed from material (in rod form) reacted 
in the dc torch. The complete reduction of silica to silicon was found 
to be keyed to achieving sufficient residence time for the raw 
materials to reach an optimum reaction temperature. The experimen- 
tal work was to verify the results of the test runs with the vendor's 
equipment and to continue the feasibility study with an in-house 
reactor. Theoretical analysis was to continue keyed to specific 
experiments which would include investigation of various forms of 
carbon and silicon oxide reactants. The thermodynamic study to 
date points to the current reaction as a feasible approach. Actual 
plasma flame temperature was determined to be an important param- 
eter which must be known, and an apparatus was assembled for 
making the necessary spectral measurements. 


19525 (ERDA/JPL/954442—76/3) Semiconductor grade, solar 
silicon purification project. Technical quarterly report No. 3, July 1, 
1976—September 30, 1976. Ingle, W.M.; Chaney, R.; Rodgers, M. 
(Motorola, Inc., Phoenix, Ariz. (USA). Semiconductor Group). 1 
Oct 1976. Contract NAS-7-100-954442. 38p. Dep. NTIS $4.00. 

An investigation has been undertaken to examine the potential 
for a three-step SiF2 transport purification process. The process 
involves reacting low cost m.g. silicon with SiF, to yield SiF2 gas 
which is condensed to form the polymer. The polymer is heated to 
above 500°C to yield silicon, SiF,, and higher Si—F homologues. 
Results to date show that a rate of 40 gm/hr has been successfully 
reached for short periods of time. Spark source mass spec analysis 
data indicate semiconductor grade silicon is obtained from the 
process. The silicon obtained is in an amorphous form, but is 
exothermically converted into a large grain polycrystalline material 
by heating above 800°C. 


19526 (ERDA/JPL/954465—76/2) Silicon sheet growth by the 
Inverted Stepanov Technique. Quarterly report No. 2, annual report. 
Kim, K.M.; Cullen, G.W.; Berkman, S.; Bell, A.E. (RCA Labs., 
Princeton, N.J. (USA)). Sep 1976. Contract NAS-7-100-954465. 35p. 
(PRRL—76-CR-43). Dep. NTIS $4.00. 

IST silicon ribbon growth has been pursued with SiOz die, 

and efforts have been made to improve the stability of the ribbon 
growth. By grounding both the susceptor and the metal shield of the 
thermocouple, it has been possible to measure a more realistic 
temperature distribution accurately without any rf interferences. 
Various thermal modifiers are being designed and tested to achieve a 
satisfactory thermal gradient for the stable ribbon growth. The 
growth apparatus has been modified to supplement the gravity feed 
with gas pressure. The stability of the ribbon growth has improved 
significantly with a small pressure differential (approximately 1 mm 
Hg). Using a one-dimensional computer simulation of the growing 
ribbon, which now includes the term which corresponds to convec- 
tive heat transport within the ribbon, we have examined the influ- 
ence of the growth velocity on the height of the molten zone and the 
thermal characteristics of the growing ribbon. Results are presented 
for both high (1300 K) and low (300 K) ambient temperature, and 
the effect of varying the die temperature and the ribbon thickness is 
also examined. Cost estimates of the IST silicon ribbon growth are 
initiated. 
19527 (ERDA/JPL/954506—76/2) Hot forming of silicon 
sheet, silicon sheet growth development for the large area silicon sheet 
task of the low cost silicon solar array project. Quarterly report No. 2, 
June 18, 1976—September 24, 1976. Graham, C.D. Jr.; Kulkarni, S.; 
Noel, G.T.; a D.P.; Pratt, B.; Wolf, M. (Pennsylvania Univ., 
Philadelphia (USA)). 28 Sep 1976. Contract NAS-7-100-954506. 59p. 
Dep. NTIS $4.50. 

Progress on a program to determine the conditions under 
which sheets of silicon might be produced by a rolling process is 
described. Uniaxial compression experiments are used to character- 
ize the deformation properties of polycrystalline silicon at various 
temperatures and strain rates. Low strain rate tests have been com- 
pleted and tests at higher strain rates are being initiated. Texture 
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studies on multiply deformed and annealed samples are reported. 
Recrystallization characteristics at 1380°C are being investigated. 


19528 (ERDA/JPL/954527—76/1) Investigation of test meth- 
ods, material properties and processes for solar cell encapsulants. First 
quarterly progress report, March 12—August 12, 1976. (DeBell and 
Richardson, Enfield, Conn. (USA)). 27 _ 1976. Contract NAS-7- 
100-954527-PRJ-6072.1. 86p. Dep. NTIS $5.00 

Efforts of the first quarter have completed the following 
studies: Selection of twenty candidate encapsulation materials and 
determination of their optical and mechanical baseline properties; 
Survey of test standards and methods useful in these evaluations; 
Development of a work plan incorporating accelerated aging testing; 
Initiation of an outdoor soil accumulation test; and Initiation of an 
adhesion study involving the screening of commercially available 
primers, adhesives, and processes. 


19529 (N—75-29170) Mission roles for the solar electric propul- 
sion stage with the space transportation system. (Northrop Services, 
Inc., Huntsville, Ala. (USA)). 3 Dec 1974. Contract NAS8-30742. 
63p. (NASA-CR— 120664). NTIS $4.25. 

A briefing outline is presented of the mission roles for the 
solar electric propulsion stage (SEPS). Topics outlined include oper- 
ational considerations and mission characteristics, trade studies and 
technology assessments influencing SEPS configuration definition, 
program support requirements, and development and operations cost 
estimates. 


19530 (N—75-29174) Low cost computer subsystem for the solar 
electric propulsion stage (SEPS). (IBM Federal Systems Div., Hunts- 
ville, Ala. (USA)). 1 May 1975. Contract NAS8-30749. 169p. 
(NASA-CR—120671; IBM—75W-00041). NTIS $6.25. 

The Solar Electric Propulsion Stage (SEPS) subsystem which 
consists of the computer, custom input/output (I/O) unit, and tape 
recorder for mass storage of telemetry data was studied. Computer 
software and interface requirements were developed along with 
computer and I/O unit design parameters. Redundancy implementa- 
tion was emphasized. Reliability analysis was performed for the 
complete command computer sybsystem. A SEPS fault tolerant 
— was constructed and its operation demonstrat- 


19531 (N—75-29175) Charge-exchange plasma generated by 
ion thruster. Annual report, 1 Jul 1974—30 Jun 1975. Kaufman, i. R 
(Colorado State Univ., Fort Collins at Dept. of Physics). Jun 
1975. 44p. (NASA-CR—134844). NTIS $4.2 

The use of high voltage solar Seas greatly reduces or 
eliminates power processing requirements in space electric propul- 
sion systems. This use also requires substantial areas of solar array to 
= at high positive potential relative to space and most of the 

ncneen The charge exchange plasma conducts electrons from the 
pan pete to such positive surfaces, and thereby electrically load the 
high voltage solar array. To evaluate this problem, the charge- 
exchange plasma generated by an ion beam was investigated experi- 
mentally. Based upon the experimental data, a simple model was 
derived for the charge-exchange plasma. This model is conservative 
in the sense that both the electron/ion density and the electron 
current density should be equal to, or less than, the preducted value 
for all directions in the hemisphere upstream of the ion beam 
direction. Increasing the distance between a positive potential sur- 
face (such as a high voltage solar array) and the thruster is the 
simplest way to control interactions. Both densities and currents 
vary as the inverse square of this distance. 


19532 (N—75-31569) A theoretical study of heterojunction and 
graded band gap type solar cells. Semiannual status report. Hauser, 
J.R.; Sutherland, J.E. (North Carolina State Univ., Raleigh (USA). 
Dept. of Electrical Engineering). Sep 1975. 8p. (NASA-CR— 
143439). NTIS $3.25. 

Heterojunction and graded band gap type solar cells are 
theoretically investigated. A computer program is developed to 
account for energy band gap variations and the resulting built-in 
electric fields which result from heterojunctions and graded energy 
band gaps. This program is used in studying solar cell operation 
under various optical irradiation conditions. Results are summarized. 


19533 (N—75-31572) Effects of processing on the carrier lifetime 
in silicon solar cells. Iles, P.A.; Soclof, S.I. (Globe-Union, Inc., El 
Monte, Calif. (USA). Centralab Semiconductor Div.). Feb 1975. 
Contract NAS3-15689. 107p. (NASA-~-CR—134520). NTIS $5.25. 

Measurements were taken to determine the effects that solar 
cell processing steps have on the minority carrier lifetime in silicon. 
The experimental work included measurements of diffusion lengths 
of the silicon at various stages of cell fabrication, of solar cell 
properties, and of the PN junction properties for ingots covering a 
wide range of doping and other ingot properties. Resistivities cov- 
ered the range of 0.01 to 10 ohm-cm, and combinations of extreme 
concentrations (high and low) of dislocations and oxygen were 
included. The results showed that the major cell process steps did 
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not usually cause any nee ee c e in diffusion lengths. The 

solar cell currents obtained sup; ae diffusion length measure- 

ments. The effects of heavy Soe concentrations on solar cell 

a were studied. Attempts were made to relate the voltage 

ee of the cells with the diode properties and the properties of 
e ingots. 


19534 (N—76-15589) Solar cells for terrestrial applications. 
Final technical report, 1 Jun 1974—31 May 1975. Chernow, F. 
(Colorado Univ., Boulder (USA). t. of Electrical Engineering). 
31 May 1975. 26p. (NASA-CR—1 5). NTIS $4.00. 

The power efficiency curves of oo solar cells were 
investigated as a function of the forbi ——- 7h (E /sub ed 
and the current-voltage characteristic of the 
injection, depletion layer recombination, and interface no. 4 ay wad 
terms were considered in models for the I-V characteristic. The 
collection efficiency for photons with energy between (E Co 
and an upper energy cutoff (E /sub w/) was assumed to be 1 
and zero otherwise. Results are presented in terms of a sin 

ter related to the ratio of depletion layer width and minority 
carrier diffusion length. It was found that increasing depletion layer 
recombination shifts the efficiency curves to larger values of the 
oo without changing the shape of the efficiency curve es 
bly. It is believed that similar results would be obtained whenever 
the quality factors in the exponential energy gap and forward bias 
terms are equal. 


19535 (N-—-76-16622) Laboratory 15-kV high-voltage solar array 
facility. Kolecki, J.C.; Gooder, S.T. (National Aeronautics and 
Space Administration, Cleveland, Ohio (USA). Lewis Research 
ae Jan 1976. 29p. (NASA-TM-X—71860; E—8619). NTIS 


The laboratory high voltage solar array facility is a photo- 
electric power generating system. Consisting of nine modules with 
over 23,000 solar cells, the facility is capable of delivering more than 
a kilowatt of power. The physical and electrical characteristics of 
the facility are described. 


19536 (N—76-16957) Design, fabrication and test of prototype 
furnace for continuous growth of wide silicon ribbon. Interim report. 
Duncan, C.S.; Seidensticker, R.G. (Westinghouse Research Labs., 
Pittsburgh, Pa. (USA)). 10 Dec 1975. Contract NAS3-19439. 35p. 
(NASA-CR—134924; REPT—75-9C4-SIGRO-M7). NTIS $4.00. 

Progress is reported during the apparatus design, fabrication, 
and assembly phases of a oe ym to grow wide, thin silicon 
dendritic web. The growth facility was essentially completed with 
any significant problems arising. A complete set of detailed fabrica- 
tion drawings is included as an appendix. 


19537 (PB—247228) Continuous silicon solar cells. Final report, 
1 Apr 1973—28 Feb 1975. Chalmers, B.; Mlavsky, A.I.; Surek, T.; 
Swartz, J.C.; Bell, R.O. (Harvard Univ., Cambridge, Mass. (USA). 
Div. of Engineering and Applied Physics). Aug 1975. 195p. NTIS 
$7.50. 


Prepared in cooperation with Mobil Tyco Solar Energy 
Corp., Waltham, Mass. See also PB—236445. 

The report describes theoretical and experimental investiga- 
tions of the heat flow, fluid flow, capillarity and shape controlling 
aspects of the process, as well as the crystal growth systems which 
have been developed based on these studies of Si ribbon EDF (Edge 
Defined, Film-Fed Growth). The structural and electrical character- 
istics of the ribbons have been investigated and the results are 
described. An economic analysis of ribbon growth and solar cell 
manufacture is presented. The major achievements of this program 
are as follows: (1) Identification on theoretical grounds of the 

ameters that control growth of silicon ribbon by EFG; (2) 
Decsendeetion of practical limits of growth parameters; (3) Improve- 
ment in crystal quality; (4) Routine production of solar cells with 7% 
(simulated AMO) efficiency; 10% efficiency sometimes reached; (5) 
First approach towards correlations between growth parameters, 
crystal quality, electronic properties and photovoltaic quality; (6) 
Asuemaation of experience and data on which economic projec- 
tions are based; and 6) Economic projections for large scale produc- 
tion of silicon ribbon. (GRA) 


19538 (SAND—76-9068) Design optimization of silicon solar 
cells for concentrated-sunlight, high-temperature applications. Fossum, 
J.G.; Schueler, D.G. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1976. Contract E(29-1)-789. 5p. (CONF-761207—1). Dep. NTIS 
$3.50. 


From International electron devices meeting; Washington, 
District of Columbia, United States of America (U SA (6 Dec 1976). 

This paper describes the utilization of a proven device analy- 
sis computer code in the design optimization of silicon solar cells for 
use in .concentrated-sunlight (50-100 suns), high-temperature (less 
than or approximately equal to 100°C) environments. The code 
provides detailed one-dimensional numerical solutions of carrier 
transport in the cell and greatly facilitates the identification of design 
modifications to effect performance improvement. In conjunction 
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with these simulations, two-dimensional spreading resistance calcula- 
tions are used to optimize the top electrode pattern of the cell. Solar 
cells have been fabricated and experimentally characterized to con- 
firm theoretical predictions. 


SOLAR THERMAL POWER PLANTS 
20-23) Solar total energy sytems 


19539 (CONF-760655—, pp 
industriai applications. Rogan mi E. (McDonnell Douglas Astronau- 
tics Co., Huntington Beach C CA). Aug 1976. 
From Proceedings of solar industrial process heat; College 
Park, Maryland, United States of America (USA) (28 Jun 1976). 
In Proceedings of the solar industrial process heat workshop. 
Demand information obtained from energy intensive indus- 
tries in the Southwest have been utilized to size solar total energy 
systems, individual process heat, and electrical systems. Distributed 
and central receiver collection systems were investigated. For the 
example cited, although the central receiver is more efficient, pre- 
liminary costing exercises indicate that a distributed system is more 
economical. 


ORBITAL POWER PLANTS 


19540 (N—76-16619) Seonantes microwave power transmission 
study, phase 3. Final report, 9 Dec 1969—31 Jul 1974. Brown, W.C. 
(Ra Co., Waltham, Mass. (USA)). 10 1975. Contract 
NAS8-25374. 130p. (NASA-CR—144151; PT. 1). NTIS $6.00. 

The results of an investigation of the technology of free-space 
power transmission by microwave beam are presented. A description 
of the steps that were taken to increase the overall de to dc 
efficiency of microwave power transmission from 15 percent to over 
50 percent is given. Included in this overall efficiency were the 
efficiencies of the dc to microwave conversion, the microwave 
transmis- sion itself, and the microwave to dc conversion. Improve- 
ments in launching the microwave beam with high efficiency by 
means of a dual mode horn resulted in 95 percent of the output of 
the microwave generator reaching the receiving area. Emphasis was 
placed upon successive improvements in reception and rectification 
of the microwave power, resulting in the design of a rectenna device 
for this purpose whose efficiency was 75 percent. The procedures 
and the hardware developed were the basis for tests certified by the 
Jet Propulsion Laboratory in which an overall dc to dc efficiency of 
54 percent was achieved. 


TOWER FOCUS POWER PLANTS 


19541 (LBL—5291) Assessment of the socio-economic and envi- 
ronmental aspects of the central receiver power plants. Davidson, M.; 
Grether, D.; Horowitz, M. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Aug 1976. Contract W-7405-ENG-48. 8p. 
(CONF-760842—8). Dep. S $3.50. 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.,; Winnipeg, Manitoba, Canada (15 Aug 1976). 

There are several aspects of the central receiver concept of an 
environmental or ecological nature which are discussed. A severe, 
direct environmental implication of this technology appears to be 
destruction of the local ecosystem at and near plant sites. Another 
significant problem is the water necessary for plant cooling and 
construction in arid locales. The power plants could modify local 
and regional climate, but this subject is complicated by many factors 
and no credible model has as yet been developed to analyze it. 
Material requirements for these plants, at a level of construction of 8 
gWe per year, would appear to have only minor effects on the 
economy. (WDM) 


19542 me AP Temperature distribution along an ab- 
fluid layer flowing over an opaque substrate. Abrams, 
M. (Sandia Labs., Livermore, Calif. (U py, fa 1976. Contract 
i, 24p. (CONF-761107—15). Dep. NTIS $3.50 
From Annual meeting of the American ee of Mechani- 
cal Engi ; New York, New York, United States of America 
(USA) (29 Nov 1976). 

In order to determine the thermal behavior of the molten salt 
solar cavity, a theoretical model has been developed which predicts 
the temperature distributions along the molten layer and —_ the 
underlying substrate in the direction of flow. This model has been 
employed to assess the effects of altering the molten salt flow rate, 
optical thickness, reflectance of the substrate, and the film conduc- 


particles, for example) signifi- 
cantly reduces the temperature level of the substrate while it simulta- 
neously increases that of the fluid. 


ERA VOL. 2, NO. 8 


OCEAN THERMAL GRADIENT POWER PLANTS 


19543 (PB—246752) Investigation of. competi arrangements, 
400-MW ocean thermal differences power plant, for the United States’ 
southeast coast development site. Poole, T.A.L.; Heronemus, W.E. 
(Massachusetts Univ., Amherst (USA). Energy Alternatives Pro- 
gram). Jun 1975. 147p. NTIS $6.00. 

This report is a chronicle of 2-1/2 ae of evolution of 
baseline configurations for the ocean differences power 
plants first by the University of Massachusetts in 1971. It is 
the work of ocean systems engineers who have dealt more with the 
spatial interaction and integration of subsystems and components 
into practical arrangements than with technological details. (GRA) 


SOLAR RADIATION UTILIZATION 


SPACE HEATING AND AIR CONDITIONING 
REFER ALSO TO CITATION(S) 20365, 20370 


19544 (AD-A—017297) Cost benefit of utilizing thermal storage 
for peak cooling power leveling. Supplementary report. Morgan, B.H. 
(Naval Academy, Annapolis, Md. (USA). Environmental Protection 
Research and Development Team). 19 Sep 1975. 2ip. (USNA- 
EPRD—13). NTIS $3.50. 

Calculations indicate that provision for diurnal ice storage, 
reducing peak air conditioning power , would save money 
by decreasing the amount and therefore the cost of the electrical 
— - tt which must be installed. The thermal storage 
acility o heating system might be used for this purpose, 
perhaps with chilled water rather than ice. 


= om Performance of an air-cooled ammonia- 

water absorption air conditioner at low generator temperatures. Dao, 
K.; Simmons, M.; Wolgast, R.; Wahlig, M. (California Univ., Berke- 
ley (USA). Lawrence eley Lab.). Aug 1976. Contract W-7405- 
ENG-48. 9p. (CONF-760842—7). Dep. NTIS $3.50. 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Ener, — Society of 
oes Inc.,; Winnipeg, Manitoba, Canada (15 Aug 1976). 

An ammonia—water absorption air conditioning system has 
been tested to investigate the stability of operation near the cut-off 
conditions. Circulation ratios were from 8 to 30. Relations for the 
estimation of the coefficient of performance and for the prediction of 
operating temperatures were derived and verified experimentally. 
Possible operating conditions for an air-cooled ammonia—water air 
conditioning system were concluded. 


19546 (N—76-15587) Solar heating and cooling: technical data 
and systems analysis. Progress report, Oct 1974—Aug 1975. Christen- 
sen, D.L. (Alabama Univ., Huntsville (USA). Center for Environ- 
mental and Energy Studies). boy 1975. Contract NAS8-31293. 67p. 
(NASA-CR—144110). NTIS $4.50. 

The solar energy research is reported including climatic data, 
architectural data, heating and cooling equipment, thermal loads, 
and economic data. Lists of data sources presented include: selected 
data sources for solar energy heating ab cal — bibliography of 
solar energy, and other energy sources; sources for manufacturing 
and sales, solar energy collectors; and solar energy heating and 
cooling projects. (GRA) 


pm ae (N—76-15588) Solar heating and technical data 
and systems analysis. Presentation charts (briefing to NASA, 17 
September 1975). Interim status report, Oct 1974—Aug 1975. (Ala- 
bama Univ., Huntsville (USA). Center for Environmental and 
Energy Studies). oy Contract NAS8-31293. 30p. (NASA- 
CR—144111). NTIS 
An interim status hued concerning the solar energy re- 
search is presented. Systems planning, methodology wed ey 7s 
which might be applied to the current program are abated (GRA) 


19548 (SE—4578-76/1) United States special format report: 
report of the Phoenix nd bey beige Se 
ee Project. Jardine, D.M. oe te ey 
Colo. (USA)). Jun 1976. yoo NONE;PO-WA-76-4578. 
= i Arte _ eo me 
development of a solar assisted heat pump system and its 
cprating ng. characteristics is covered. Se ee 
ystem is im; i system. 
performance of the Soomnd Golealiand aust Oak: cuauiaien 
water and using the ground as an additional thermal energy storage 
medium to act as a heat source and heat sink for the system is 
reported. The type and performance of the heat used is 
covered. The use of commercially available heat er fluid uid in the 
collector and heat pump evaporator thermal energy transfer system 
to eliminate corrosion, electrolysis, boiling, and freezing within the 
system is presented. The System Economic Analysis covers the cost 





APR. 30, 1977 


of backup and one Operating energy as a large economic factor 
that must be reco The Solar Assisted Hi 4 System is 
Sauns Guneaies tii aie woaump ante anetiis operation- 
al point of view. (WDM) 


19549 Solar heat pump integrated heat recovery: energy conser- 
vellin for aan tema Eete, B.S.V. (Gershon Meckler Associates, 
Washin DC). Heat., Piping Air Cond.; 48: No. 7, 58-61(Jul 1976). 

eat recovery combined with solar assisted heat ina 
modern hospital is discussed. Operation modes and sources of waste 
heat are considered. (WDM) 


DRYING AND CURING 


19550 (CONF-760655—, pp 38-39) Kiln drying of lumber using 
solar energy as the heat source. McCormick, P.O. (Lock- 
heed—Huntsville Research and Engineering Center, Huntsville, 


AL). ‘= 1976. 
rom Proceedings of solar industrial e 
Park, Maryland United States of America oe (28 Jan n 378) 
In Proceedings of the solar industrial process heat worksho 
Lockheed-Huntsville has been pont = a study contract 5 
investigate the feasibility of, and to design, a solar heating system 
which will provide a significant portion of the ae See to 
dry lumber in a conventional kiln. The expected application is to a 
hardwood lumber mill in Linden, Alabama. 


19551 (CONF-760655—, pp 40-44) Application of solar energy 
to the food drying industry. poy aye (California Polytechnic 
State Univ., San Luis Obispo, CA). Aug 1976. 
From of solar i dustrial rocess heat; Colle 

Park, Maryland, United States of America (USA) = Jun 1998. 

In ieee 7 of the solar industrial process heat 

Three 2 x 70 feet flat plate collectors operated in n different 
configurations were tested as to their suitabilty for d food 
crops. Cost estimates indicate that when oil delivered to site 
reaches $17 per barrel, solar energy becomes competitive with oil. A 
large scale solar collector will be designed for the drying industry. 


19552 (CONF-760655—, pp 45-46) Soybean drying using heat 


from solar energy. Guinn, G.R. (Teledyne Brown Engineering Co., 
Huntsville, AL). Aug 1976. 


From Proceedings of solar industrial e 
Park, Maryland, United States of America sa ce ) (28 : a) 


In Proceedings of the solar industrial process heat worksho 
The intent of this project is to provide for the analysis, design, 
fabrication, testing, and demonstration of a solar energy ig 
process for soybeans. A conventional grain dryer will be used to 
feat th rocess the soybeans; however, it will derive the energy required to 
t - drying air principally from a solar collection and storage 


am (CONF-760655—, pp 47-48) Design, testing, and evalua- 
tion of the application of solar energy to dehydrate onions at 
Foods, Inc., California. W: , R.H.; Pouring, A.A. (Trident Engi- 


Park, Maryland, na United? States of America a USA) (8 1 (28 4% nt) 
In Proceedings of the solar industrial process heat workshop. 
Project is to take the favorable results of recent research and 


apply it to the design, test, and evaluation of a solar energy system 
from off-the-shelf components to augment fossil fuel eg in 
the dehydration process of agriculture products. Specifically, the 
dehydration of onions as presently dried in a continuous belt dehy- 
dale at Gilroy Foods, California. 


bay ay a ie pp 51-54) Application of solar energy 
the dehydration of alfalfa. Bradley, J.O. (Midwest Research Inst., 
~ mt I a MO). Aug 1976. 


of solar industrial Cie 

Park, Maryland, United States of America sa ask = in 1976). 

2S ae a ee workshop. 

project investigates the Tule aaue 

aoe... of combustion air for rotary alfalfa dehydrators. The 

system design will be based upon the cost effectiveness of available 

solar collectors and will be unique in that more than one collector 
type will likely result in the most cost-effective solar array. 


19555 (CONF-760655—, pp 55-58) Low cost, light weight solar 
concentrator system for process heat. Branch, G.P. (Hexcel Corp., 
Dublin, neg Aug 1976. 
of solar industrial 


From Proceedin rocess heat; 
Park, ——— Uni States of America dUsA) | (28 _ 1970) 
In Proceedings of the ustrial 


installed a 1,000 


plant to evaluate performance or a variety of applications. 


SOLAR ENERGY 


WATER HEATING 
REFER ALSO TO CITATION(S) 19539 


19556 (BNWL-SA—5929) Solar pond 
Leshuk, J.P.; Zaworski, R.J.; Styris, D.L.; 
Pacific Northwest Labs., Ric 

tract E(45-1)-1830. 16p. (CONF-760842—5). Dep. 

From jas cotlickens of tae Aeodioen Wishes ef 
national Solar Energy Society and The Solar oy 
ee Inc.,; Winnipeg, Manitoba, Canada (15 rt 1976). 

The results of a year long experimental study are reported 
with conclusions drawn to date from partial data reduction. Al- 
though severe problems were encountered, 
couraging observations about the stability of these haline 
systems were made. Maximum bottom temperatures of 76°C (168°F) 
—_ Nye: as a —_. . insolation levels below those : 
in installations. temperature gradients ranging from 
to 300°C/meter were observed. Slow =» and bottom mixing layer 
Cee ee ee See sae oe despite attempts to intro- 
pom instabilities AA op ok levels. — ener, Sabilising 

evaporation e-up appear 
influence and are one of several areas Soule Awe study. 


19557 (CONF-760655—) Proceedings of the solar industrial pro- 
heat workshop, College Park, June 28—29, 1976. 
Cherry, ed Auer, W.M.; “admin R.W.; Anand, D.K. 
Development Ai a Washington, D.C. 
(USA). Div. — Solar Energy; Mary , College Park (USA). 
Dept. a Enginecring). Aug 1976 1976. 83p. ny NTIS $5.00. 
so) 


of 
Park, land, Uni 
Marylan 


States of America SA) Gn io 1976) 
Industrial Process Heat W: aiinn oneenest 
by the } arbamy Research and Development Ntadaiaenion Division 
of Solar Energy, and coordinated by the University of Maryland, 
was held to — the oe = ——— ca solar 
energy systems for supplying industrial process heat presen- 
tations consisted of oe fundamentals and sixteen state-of- 
survey papers form the body of 
ecommendations of working groups as 
— hot air, hot water, and steam for industrial application are 
included. 


19558 (CONF-760655—, pp 1-7) Survey of the applications of 
solar thermal energy to industrial process heat. Fraser, M.D. (Inter- 
bee | yw athe Warrenton, VA). Aug 1976. 
gem ye of solar industrial process heat; College 
Park, Maryland Uni States of America (USA) (28 Jun 197 
In Proceedings of the solar industrial ——- heat workshop. 
The purpose of this study was to analyze the potential for 
solar thermal energy to provide industrial process heat. A detailed 
survey of process heat usage is being made, —— the —- 
ture es and amount of heat used for SS ee 
Solar thermal pepe Aa are to be c 
alized designs of Seaton cham ante onaneet © 
appears that solar can make about a 20 percent contribution to 
process heat. 


19559 (CONF-760655—, pp 8-13) Survey of the ye of 
solar thermal energy systems to industrial process heat. Hall, E. 
means J.G. (Battelle Columbus Labs., Columbus, OH). Au i976 
rom Proceedings of solar industrial heat; Colle; 
Park, Maryland, United States of America (USA) (28 Jun 1976). 
In Proceedings of the solar industrial process heat workshop. 
Process heat requirements of 20 industries are catego- 
rized according to quantity, aguas range, and form. 
for solar thermal energy system are being evaluated with respect to 
cted performance and cost in industrial applications. tions. The results 
vaentlty & near-term cen and long-range R and D needs 
for future applications 


19560 (CONF-760655—, pp 14-19) Solar heated textile process 
water: a feasibility evaluation. Hester, J.C.; Beard, J.N. Jr.; Harnett, 
R.M.; a. G.F. (Clemson Univ., SC). Aug 1976. 
rom Proceedings of solar industrial heat; e 
Park, Maryland United States of America (USA) (28 Jun 197 
of the solar industrial process heat workshop. 
The feasibility o Bp textile process water by solar 
heating is being evaluated by Clemson University. The ‘ony will 
consider detailed industry hot water needs and assess the cost 
effectiveness of meeting these needs by solar heating. The study 
a input from the textile industrial community and 
will i weather, process, and cost factors germane to this 
specific industry. 
19561 (CONF-760655—, pp 24-25) Application of solar energy 
eGe any ott ete res a ee 
= = J.O. (Acurex Se Pepe! CA). a7 1976. 


Park, Maryland, on of kee SA) (28 o Jan 197 
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In Proceedings of the solar industrial process heat workshop. 

The contract objectives are to design, fabricate, install, and 
evaluate a solar system to supply hot water to a single can washing 
line at the Campbell Soup Company plant in Sacramento. A similar 
line will be used for comparison. The proposed collector field is 
composed of a combination of single glazed, selective coated flat 
plates and parabolic concentrating trough shaped collectors. 


19562 (CONF-760655—, pp 26-28) Application of solar energy 
to the supply of hot water to manufacture cement blocks. Wilkening, 
H.A. Jr. (AAI Corp., Baltimore). Aug 1976. 

From Proceedings of solar industrial process heat; College 
Park, Maryland, United States of America (USA) (28 Jun 1976). 

In Proceedings of the solar industrial process heat workshop. 

AAI Corporation is designing a solar augmented process hot 
water system for curing concrete blocks. The collector will be a 24/ 
1 concentrator with an approximate efficiency of 50 percent. The 
curing of concrete block consumes energy equivalent to 70 million 
gallons of fuel oil each year. 


19563 (CONF-760655—, pp 29-31) Demonstration of a solar 
energy process hot water system for the textile industry. Trice, J.B.; 
Haas, S.A.; McCarthy, R.L.; Koenig, A.A. (General Electric Ad- 
vanced Energy Programs, Philadelphia). Aug 1976. 

From Proceedings of solar industrial process heat; College 
Park, Maryland, United States of America (USA) (28 Jun 1976). 

In Proceedings of the solar industrial process heat workshop. 

Conceptual designs, performance analysis, and economic 
evaluations are presented for a system to demonstrate the application 
of solar energy to the supply of process hot (190°F) water for dyeing 
fabrics. Riegel Textile Corporation’s plant located in LaFrance, 
South Carolina, in the geographical center of the textile industry has 
been selected as the demonstration site. In addition to providing an 
ideal candidate process with which to demonstrate solar energy, the 
Riegel LaFrance plant offers maximum visibility to potential indus- 
try users via excellent trade communications. 


19564 (CONF-760655—, pp 32-33) Application of solar energy 
for laundry process services. Eldridge, B.G.; Roos, C.F. (Design 
Sciences, Pasadena, CA). Aug 1976. 

From Proceedings of solar industrial process heat; College 
Park, Maryland, United States of America (USA) (28 Jun 1976). 

In Proceedings of the solar industrial process heat workshop. 

The objective of this project is to determine the economic 
feasibility of the application of solar energy to provide process hot 
water and steam services for an industrial laundry facility, with 
consideration to reclamation of waste process heat, thermal storage, 
and optimization of the utilization of energy. 


19565 (CONF-760655—, pp 34-37) Shallow solar ponds for in- 
dustrial process heat: the ERDA—SOHIO project. Dickinson, W.C.; 
ag A.F.; Iantuono, A. (Univ. of California, Livermore). Aug 
1976. 

From Proceedings of solar industrial process heat; College 
Park, Maryland, United States of America (USA) (28 Jun 1976). 

In Proceedings of the solar industrial process heat workshop. 

The shallow solar pond is a large area, low-cost, flat plate 
collector. It has been developed to supply cost-competitive solar- 
heated water for industrial use. It is adaptable for providing building 
space heat. A prototype SSP system has been built and operated at 
- Sohio Petroleum Company‘s uranium refining plant in New 

exico. 


19566 cay ag pp 49-50) Solar concentrating system 
- A _— drying. Zoe 6 Gtoney well Inc., Siena Aug 
1976. 

From Proceedings of solar industrial process heat; College 
Park, Maryland, United States of America (USA) (28 Jun 1976). 

In Proceedings of the solar industrial process heat workshop. 

A solar concentrating system using half-axis parabolic trough 
collectors was designed to provide 300°F steam for textile drying. 
An east-west oriented field of 96 concentrators of 46 square feet each 
use pressurized water to transfer heat to a steam boiler. The steam 
produced is utilized in a secondary loop to heat the surface of 
cylindrical dryers for direct contact drying of textiles. 


19567 (PB—246044) SAGE: solar assisted gas energy. (Southern 
California Gas Co., Los Angeles (USA)). 1975. 16p. NTIS $3.50. 

SAGE (Solar Assisted Gas Energy) is an evolving system for 
combining the efficient use of natural gas with solar energy for water 
and space heating. The objectives of SAGE research are to (1) 
develop an economical and efficient water heating system that draws 
its energy from the sun and natural gas; (2) determine the best means 
of accelerating the consumer use of the system; and (3) enhance 
conservation of our nation’s natural resurces. This booklet explains 
the research program, illustrates the operation of the SAGE system, 
(GRA) the history of solar energy, and lists SAGE participants. 
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HEAT ENGINES 


19568 (N—76-15257) Experimental work on the use of memory 
alloy NiTi as drive for deployment of antennas and solar cell arrays. 
Baumgart, F.; Bensmann, G.; Dietze, R.; Jorde, J.; Kramer, K.H. 
(Krupp (Friedr.) G.m.b.H., Essen (Germany, F.R.)). Jun 1975. Con- 
tracts BMFT-RFT-1072;GFW-RV-11-TA-2/72. 89p. (BMFT-FB- 
W—75-09). NTIS $5.00. 

The memory effect of the alloy NiTi can be utilized for 
converting heat into mechanical work. Since this is attributable to a 
transformation of the crystal structure, there is no chance of a failure 
occurring. The material makes possible the identity of drive and 
structural components. A deployment drive based on the memory 
alloy NiTi for antennas or solar cell arrays was developed. After the 
alloy was subjected to application-oriented investigations and tested 
for the optimum melting procedure and processing, and after a 
suitable paren mechanism was a a working model of 
a deployable antenna was built and operated to demonstrate that this 
concept can be realized. 


19569 (SAND—76-0594) Solar irrigation program plan. Alcone, 
J.M.; Vandevender, S.G.; Alvis, R.L. (Energy Research and Devel- 
opment Administration, Washington, D.C. (USA). Div. of Reactor 
Research and Development). Nov 1976. Contract E(29-1)-789. 31p. 
Dep. NTIS $4.00. 

This report describes the ERDA solar irrigation program 
plan through FY79. The goals of the plan are listed, the participants 
named, and their responsibilities outlined. ERDA has the program 
responsibility, ERDA field offices the contractual responsibility, and 
Sandia Laboratories the technical direction responsibilities. This 
document is intended to be used as a program guide for accomplish- 
ing the goals. 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 20365 


19570 (CEA-CONF—3402) Conversion of solar energy into 
heat. Devin, B.; Etievant, C. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France). Dept. de Transfert et Conversion d’Energie; 
CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Physique du Plasma et de la Fusion Controlee). 
1975. 27p. (In French). (CONF-7509165—2). INIS. 

From S.E.E. National Congress) evolution of the energy 
problems throughout the world. Consequences on the production 
and utilization of electric power; Biarritz, France (30 Sep 1975). 

Argument prevails regarding the main parameters involved in 
the definition of installations designed to convert by means of a 
thermal machine, solar aw | into electrical or mechanical energy. 
Between the temperature of the cold source and the stagnation 
temperature, there exists an optimal temperature which es for 
the maximum efficiency of the collector/thermal machine unit. t. The 
optimal operating conditions for different types of collector are 
examined. Optimization of the surface of the collector is dealt with 
in particular. The structure and cost of solar installations are also 
analyzed with some examples as basis: solar pumps of 1 to 25kW, a 
s0MWe electrosolar plant. The cost involves three main elements: 
the collector, the thermal unit and the heat storage device. The latter 
is necessary for the integration of diurnal and nocturnal fluctuations 
of isolation. It is shown that thermal storage is economically payable 
only under certain conditions. 


19571 (N—76-16620) Standardized performance tests of collec- 
tors of solar thermal energy: prototype moderately concentrating 
grooved collectors. (National Aeronautics and Space Administration, 
Cleveland, Ohio (USA). Lewis Research Center). Jan 1976. 13p. 
(NASA-TM-X—71863; E—8626). NTIS $3.50. 

Prototypes of moderately concentrating grooved collectors 
were tested with a solar simulator for varying inlet temperature, flux 
level, and incident angle. Collector performance is correlated in 
terms of inlet temperature and flux level. (Author) (GRA) 


19572 (N—76-16623) Standarized performance tests of collectors 
of solar thermal energy: a steel flat-plate collector with two transpar- 
ent covers and a coating. (National Aeronautics and 
Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). Jan 1976. 7p. (NASA-TM-X—71869). NTIS $3.50. 

Basic test results of a emg solar collector whose perfor- 
mance was determined in the NASA-Lewis solar simulator are 
=. ky collector was tested over ranges of inlet temperature and 

ux leve 


19573 (N—76-16624) Standard performance tests of collectors of 
solar thermal energy: a selectively coated, flat-plate copper collector 

with one cover and a tube-to-tube spacing of 3-7/8 inches. 
(National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). Jan 1976. 7p. (NASA-TM-X— 
71868). NTIS $3.50 
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Basic test results are given of a flat-plate solar collector 
whose performance was determined in the NASA-Lewis solar simu- 
lator. The collector was tested over ranges of inlet temperatures, 
fluxes, and coolant flow rates. Collector efficiency is correlated in 
terms of inlet temperature and flux level. 


19574 ee aa Solar energy collectors and concen- 
trators (citations from Index data base). Report for 
1970—Apr 1976. reach .S. (National Technical Information 
Service, Springfield, Va. (USA)). May 1976. 120p. NTIS $25.00. 

See also NTIS/PS—76/0393. 

Design, performance, and optimization studies of solar energy 
collectors and concentrators are covered. Abstracts of worldwide 
research discuss flat plate collectors, heliostats, linear focused collec- 
tors, absorbers, and collectors and concentrators as they relate to 
solar heating and cooling of buildings and solar thermal electric 
power systems. Concentration of solar energy for spacecraft applica- 
tion is excluded except in those cases in which the technology may 
have terrestrial application. (Contains 115 abstracts) (GRA) 

19575 BD ag amy A Development of plastic honeycomb 

flat lar collectors. Marshall, K.N.; Wedel, R.K.; Dammann, 

R.E. (Lockheed Missiles and Space Co., Palo Alto, Calif. (USA)). 

i 1976. Contract E(04-3)-1081. 188p. (LMSC/D—462879). Dep. 
IS $7.50. 

An analytical and experimental iy wm was conducted to 

develop high performance flat plate solar collectors for use in the 
temperature range of 355 to 395 x using thin-film transparent plastic 
honeycomb. Thermal analyses showed that the efficiencies of prop- 
erly designed plastic honeycomb covered collectors were substan- 
tially higher than those of comparable non-honeycomb systems. 
Candidate plastics were selected, and hexagonal shaped honeycombs 
were fabricated using Lexan, Mylar, Tedlar, and Kapton. Various 
honeycomb aspect ratios (L/D) between 1 and 10 were studied to 
determine the optimum. Full scale honeycomb collectors were con- 
structed and tested under ambient weather conditions to determine 
actual performance and confirm analytical predictions. Experimental 
results showed that both instantaneous efficiency and diurnal perfor- 
mance of plastic honeycomb collectors with aspect ratios greater 
than or equal to 5 were substantially higher than non-honeycomb flat 
plate collectors. Efficiencies in excess of 50 percent were obtained 
for temperatures up to 383°K (230°F) for honeycomb collectors. 
Lexan and Mylar honeycomb collectors provided the highest effi- 
ciencies. Results of cost studies show that both Lexan and Mylar 
honeycomb collectors compared to present non-honeycomb systems 
can lower initial collector costs based on a comparison of areas 
required to collect an equivalent amount of energy over a daily 
period. 
19576 (SAND—76-5652) Properties and composition of electro- 
plated black chrome. Sowell, R.R.; Mattox, D.M. (Sandia Labs., 
Albuquerque, N.Mex. — 1976. Contract E(29-1)-789. 13p. 
(CONF-761111—1). Dep. NTIS $3.50. 

From American * oh rn Society coatings for solar 
collectors symposium; Atlanta, Georgia, United States of 
(USA) (9 Nov 1976). 

The use of electroplated black chrome as a selective solar 
photothermal absorber on 12-foot receiver pipes is described. The 
1800A coatings do not exhibit optical interference effects. This is 
shown to be due to a variable chromium—oxygen composition 
throughout the coating. The highest chromium/oxygen ratio is 
found near the interface with the electrodeposited sulfamate nickel 
interlayer. Metallic chromium was the only identifiable phase in the 
—_— as determined using transmission and reflection electron 

Traction. 


for solar systems: methods of elimi- 
solar components. Orlowski, H. 
(Travis-Braun and Associates, Inc., Dallas). Heat., Piping Air Cond.; 
48: No. 7, 66-67(Jul 1976). 
The corrosion problems in liquid solar collectors are briefly 
discussed and suggestions are made for minimizing the effects of 
corrosion. (WDM 


GEOTHERMAL ENERGY 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 19847 


19578 Geothermal energy development. Rowley, J.C. Cn 
— Los pony N. M.). Phys. Today; 30: No. 1, 36-45(Jan 


Research needed to hasten the use of the little-tapped but 
extensive heat energy of the Earth includes devising sensors to 
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operate in the hot, corrosive underground environment and improv- 


ing surface geophysical measurements. (AIP) 

USA 

19579 'B—248500) Pro, bl t. Task force 
(P. ) past Independence Energy 


report. energy. Final report. (Federal Energy Administra- 
a D.C. (USA)). Nov 1974. 125p. (FEA/N_—74/539) 

See also PB—248501. 

This report of the Interagency Geothermal Task Force ana- 
lyzes the potential production capabilities of the geothermal industry 
and the resources necessary to achieve these levels of production. 
The study covers four areas: resources exploration and assessment; 
environmental, legal and institutional research; resource utilization 
projects; and advanced research and technology efforts. The analysis 
considers constraints inhibitin, 7 ~ and widespread utilization of 
geothermal energy, such as tec gical, environmental, regulato: 
and legal, resource and institutional. - seme bar ome and discusses accel- 
erated supply projections. (GRA) 


NON-USA 


19580 Seer ne ge bi of op of the 
thermal waters of Kamchatka and the prospects of 

Samoilenko, P.I.; Popov, V.N.; Avdeeva, G.Z. Jun 1975. Translated 
from pp 216-222 of Izuchenie i ispol’zovanie lubinnogo tepla zemli, 
Izdatel’stvo, Moscow, 1973. 12p. . NTIS $3.50. 

The current uses and potential of the thermal waters of 
Central Kamchatka are reviewed. The current uses include a power 
station, balneology, greenhouses, and space heating. Projections are 
made for the future. {MHR) 


19581 Use of energy for direct heating in Switzerland: 
perspectives and problems. Jaffe, F.; Cuenod, M.; Vercellini, R. Bull. 
Tech. Suisse Romande; No. 22, 1- 9(23 Oct 1975). (In French). 

In recent years, and particularly since the energy crisis, the 
utilization of geothermal energy for the production of electricity and 
for different types of heating has grown rapidly in many countries. 
In Switzerland, information concerning subsurface geology and the 
presence and size of deep hot mene en is still lacking, and thus the 
country’s potential heating capacity by geothermal energy can not 
be assessed. In view of the increasing need to diversify domestic and 
imported energy sources, it is therefore essential to implement as 
soon as possible a research program to evaluate the geothermal 
potential of our country. In this connection, a preliminary feasibility 
study of a geothermal district heating-plant for a town of 5,000 
inhabitants is presented. It permits a comparison of costs of geother- 
mal energy with those of conventional fuels. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


19582 (PB—247087) Transport of mass and energy in porous 
media due to natural convection. The geothermal basin problem. 
Progress report No. 1. Kassoy, D.R. (Colorado Univ., Boulder 
(USA). Dept. of Mechanical Engineering). 26 Mar 1975. 20p. 
(CUMER—75-2). NTIS $3.50. 

A 7-month study of physical phenomena occurring in geo- 
thermal basins is described. Geological and geophysical field gota 
are used to develop plausible models of the energy-mass transport 
systems in pre anomalies. The basic describing equations for 
saturated thermally-active elastic porous media are discussed in the 
context of modelling physical processes occurring in the geothermal 
environment. Progress in code development is considered. Calcula- 
tions for heat and mass transport due to natural convection in model 
systems are described. The importance of using variable fluid prop- 
erties is emphasized. (GRA) 


USA 
REFER ALSO TO CITATION(S) 19588 


(COO—2694-3) yoy of two areas in New York 
State which may have potential for geothermal energy. Progress 
report, May 1, 1976—September 31, 1976. Isachsen, Y.W. (State 
Univ. of New York, Aone s (USA)). Sep 1976. Contract EY-76-S- 
02-2694. 1lp. Dep. NTIS 
Significant results ve ae include the following: (1) the pre- 
sent Adirondack Mountains Dome is undergoing er contempo- 
rary vertical doming; the velocity at the center of the dome is 
3.7mm/yr, compared to Imm/yr for the Swiss Alps; (2) post- 
Pleistocene fault offsets measuring from one to eleven millimeters 
have been found in the Adirondacks, indicating vertical uplift during 
the past 10,000 years; (3) the Panther Mountain Circular drainage 
feature is structurally-controlled and shows a 10 to 20 milligal 
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negative Simple Bouguer gravity anomaly such as might be pro- 
duced by a buried felsic pluton. 


19584 (PB—247082) A subsurface study of the mesa geothermal 
anomaly, Imperial Valley, Calif. Black, HT. (Colorado Univ., Boul- 
der (USA). Dept. of Mechanical Engineering). 5 May 1975. 67p. 
(CUMER—75-5). NTIS $4.50. 
A subsurface study of the geo logical characteristics of the 
Mesa Anomaly is carried out based largely on well logs and histories 
of five geothermal wells in the area. The coincident resistivity 
and gravity anomalies are connected with the presence of 
hot, saline water convecting in a hydrothermally altered fractured 
system. The system is apparently associated with the intersection of 
several near-vertical faults. Hot water rising from depth in the fault 
zone region spreads laterally below the 2500 ft. level merging with 


the regional northwestern ground water flow pattern. (GRA) 


NON-USA 


19585 (UCRL-Trans—11181) Paratunskoe thermal-water field 
in Kamchatka. Manukhin, Yu.F.; Pashchenko, L.G.; Ovcharenko, 
V.V.; Vorozheikina, L.A., Naumov, L.T. Jun 1975. Translated from 
pp 222-226 of Izuchenie i ispol’ cag = a tepla zemli, 
Izdatel’stvo, Moscow, 1973. 10p. Dep. NTIS $3.50. 

The geology and hydrogeology of - a Paratunka Geothermal 
Field are described. Temperatures, flow rates, and trace components 
are discussed. (MHR) 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 19578, 21037 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 21036 


19586 (USGS-OFR—76-92) Schlumberger soundings in the 

Upper Raft River and Raft River Valleys, Idaho and Utah. Zohdy, 

& A. —_ R.J. (Geological Survey, Reston, Va. (USA)). 1976 
P- 

In 1975, the U.S. Geological Survey made seventy Schlum- 

berger resistivity ane in the Upper Raft River Valley and in 
parts of the Raft River Valley. These soundings complement the 
seventy-nine soundings made previously in the Raft River Valley 
(Zohdy and others, 1975) and bring the total number of soundin, 
149. This work was done as part of a hydrogeologic study of the 
area. The location, number, and azimuth of all 149 Schlumberger 
sounding stations are presented. The location of the new stations is 
shown with solid circles, whereas the location of the previous 
stations is shown with open circles. The new stations are numbered 
from 201 to 270. The data and interpretation of the new soundings 
are presented. 


19587 eg agro Station location map 
magnetotelluric data log for Summer Lake Known Geothermal Re- 
source Area, Oregon. Senterfit, R.M.; Dansereau, D.A. (Geological 
Survey, Reston, Va. (USA)). 1976. Tp. TIC. 

A map of the 22 stations is included, and the apparent 
resistivities in ohm-meters are tabulated. Frequencies from 7.5 to 
18,600 Hz were used. (WHK) 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 19597 


LEGAL AND INSTITUTIONAL ASPECTS 


19588 (NP—21229) Geothermal resources, present and future 
See Oe eee ate eee te Se Ste et Sper, inate 
information series 1. Decker, E.R. (Wyoming Geological Survey, 
Laramie Bae Mar 1976. 24p. Wyoming Geological Survey, 


a on thermal springs and wells in Wyoming, exclusive of 
Yellowstone Park, are summarized. The presentation includes a map 
showing general spring and well locations outside the Park and lands 
in Wyoming that have been classified as being prospectively of 
geothermal value. Locations and geothermal data on the springs and 
wells are tabulated and a short table of chemical analyses of spring 
waters is also presented. Although thermal data constitute most of 
the material Fee veg the present and future demands for electrical 
energy in Wyoming are also summarized, and state legislation per- 
taining to exploration near thermal - ings is reviewed. A list of state 
and federal agencies is included so that interested parties may obtain 
copies of pertinent legislation and information on the status of land. 


ENVIRONMENTAL ASPECTS 


19589 (NP—21256) Summer Lake Basin geothermal leasing: En- 
vironmental Analysis Record. Broili, i: Cannon, W.; Depaoli, E.; 
Doughty, L.; Hammersmark, M.; Hill, D.; Schlagel, M. (Bureau of 
Land Manag zement, Lakeview, Oreg. (USA). Lakeview District). 
Jun 1976. 176. Bureau of Land Management, Lakeview, OR 

The impact of proposed geothermal resource leasing on Na- 
tional Resource lands in a portion of the Lakeview B.L.M. District is 
analyzed. Included are: a description of proposed action, a descrip- 
tion of the existing environment, an analysis of proposed action and 
alternatives, possible mitigating or enhancing measures, recommen- 
dations for mitigation, residual impacts, relationship between short- 
term use and long-term productivity, and irreversible and irretriev- 
able commitments. (MHR) 


19590 (UCRL—52000-76-5, pp 21-26) Imperial Valley environ- 
mental project. May 1976. 

In Energy and technology review. 

ERDA has designated LLL to head up a two-year environ- 
mental study that should allow government, power-company offi- 
cials, and other interested parties to assess the impact of geothermal 
development on California's Imperial Valley. The study, funded at 
$2.4 million for FY 1977, will involve some 40 LLL investigators, 25 
university contractors, and several state and local governmental 
agencies. Work on the project is now under way. Major research 
areas of this coordinated study include air and water quality, effects 
on the ecosystem, subsidence and induced seismicity, health effects, 
and socioeconomic impacts. The study will include an integrated 
assessment to facilitate decision-making. 


GEOTHERMAL POWER PLANTS 


POWER PLANT SYSTEMS AND COMPONENTS 


19591 Geothermal power plant with intermediate superheating 
and simultaneous generation of thermal and electrical energy. Baciu, 
P. US Patent 3,986,362. 19 Oct 1976. Filed date 13 Jun 1975. 10p. 
A geothermal power device is designed which comprises 
typically a volcanic plug basalt rock geothermal heat exchange unit 
and a source of a high temperature thermal energy source connected 
to a gas generator vessel and passing through interior space of the 
generator vessel through isolated high pressure conduits surrounded 
by liquid sodium in communication with a separate high pressure 
conduit passing through the vessel having ammonia flowing thereth- 
rough in isolation from the sodium. The ammonia carrying conduit is 
connected to feed a high pressure turbine. Effluent from the high 
a turbine in a gaseous state is fed to an intermediate super- 
eater with relatively high pressure coils extending through super- 
heater interior space also containing liquid sodium and also having a 
high pressure conduit passing therethrough connected to the geo- 
thermal energy source. Superheated ammonia from the intermediate 
superheater is fed to a low pressure turbine followed by a condenser 
and a liquid pump returning liquid ammonia to the ammonia high 
mere conduit of the gas generator. The outlet of the geothermal 
eat source conduit of the intermediate superheater is connected to a 
heat exchanger for extraction of residual heat, and thereafter the 
heat exchanger-cooled geothermal source liquid is returned to the 
geothermal energy source. 


GEOTHERMAL ENGINEERING 


19592 Making electricity from moderate temperature fluids. 
Kunze, J.F. (Idaho National Engineering Lab., Idaho Falls); Whit- 
beck, J.F.; Miller, L.G.; Griffith, J.L. Geotherm. Energy Mag.; 4: No. 
10, 7-16(Oct 1976). 

The rig and disadvantages of making electricity from 
approximately 300°F fluids are analyzed in detail. The Idaho Nation- 
al Engineering Laboratory's geothermal program to find ways of 
economically utilizing such fluids is described. Data from explora- 
tory well drilling are shown. The proposed vt pe to develop the 
wells needed for producing and reinjecting 5. gpm and to con- 
struct a versatile test facility to examine method of reducing the 
costs of electricity is outlined. (MHR) 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 19269 


a= (COO—2677-3) Design of a water jet drill for development 

resources. Progress report, June 1, 1976—August 1, 
oe Summers, D.A.; Bushnell, D.J. (Missouri Univ., Rolla (USA). 
Rock Mechanics and "Explosives Research —— Aug 1976. Con- 
tract E(11-1)-2677-MOD-1. 4p. Dep. NTIS $ 





APR. 30, 1977 


Research has concentrated on two areas: firstly, the laborato- 
ry testing of harder rock material such as granite and limestone, and 
secondly, the development of the field testing equipment and its 
preliminary proof-testing in the field. 


Ly Subterrene rock-melting concept to the i 


deep wells. Altseimer, J.H. (Los Alamos Scienti 
Lab., NM). pp 717-723 of In Eleventh intersociety energy conver- 
sion engineering conference. Vol. I. New York; American Institute 
of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering confer- 
976 State Line, Nevada, United States of America (USA) (12 Sep 

See CONF-760906—P1. 

The drilling of wells comprises a large fraction of the costs of 
geothermal energy-extraction plants, and billions of dollars for wells 
will be needed before geothermal energy is nationally significant. 
Technical and cost studies were made of the application of the 
Subterrene concept, i.e., excavating and penetrating rocks or soils by 
melting, to deep wells such as may be used for dry-hot-rock or 
geopressure geothermal energy extraction systems. Technically, it 
was found that Subterrene requirements are compatible with those of 
current rotary drilling practices. Certain features of the rock-melting 
concept such as the glass lining on the borehole wall, and nonrota- 
tion provide opportunities for the development of better well pro- 
duction techniques in hot wells. A typical optimum-cost well would 
be rotary-drilled in the upper regions and then rock-melted to total 
depth. Indicated cost savings are significant: a 33 percent or 4.5 

illion dollar reduction from rotary drilled well costs are estimated 
for a 10 km depth well with bottom hole temperatures of 673°K. 
Even for normal geothermal gradient conditions, the savings for the 
10 km depth is estimated as 23 percent or 2 million dollars. 


FLUID TRANSMISSION 


19595 (COO—2677-4) Design of a water jet drill for development 
of resources. August 1, 1976—October 1, 
1976. Summers, D.A.; Lehnhoff, T.F. (Missouri Univ., Rolla (USA). 
Rock Mechanics and Explosives Research Center). Oct 1976. Con- 
tract EY-76-S-02-2677. 3p. Dep. NTIS $3.50. 

A major problem with the main supply pump to the intensifi- 
er has delayed testing in the field. Work has concentrated on solving 
this —— and in laboratory and design developments on nozzle 
configuration, cavitation at high pressures, and the drilling system. 
(MHR) 

CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


19596 (UCRL—52145) Modeling the temperature-d dent 
scale accumulation from geothermal brine. Schroeder, 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 23 Sep 
1976. Contract W-7405-ENG-48. 16p. Dep. NTIS $3.50. 
A simple model for calculating the temperature-dependent 

d ition of silica scale from geothermal brine is outlined. A finite- 
difference technique for solving the moving boundary problem is 
described. The implicit formulation is solved directly, using matrix 
inverse methods appropriate for banded matrices. The multimaterial 
— is defined in a way that maintains the compact matrix 

width of a single material. Sample problems are presented in 
dimensionless form, including a comparison between the finite-differ- 
ence results and an analytical solution for a single-material slab 
problem. These initial studies show that the temperature at the brine- 
scale interface is not significantly perturbed by the growth of a thin 
scale layer, although pipe thickness and different experimental scale- 
deposition curves significantly affect the total amount of scale form- 
ing over a given period of time. 





RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 20621 


19597 (LA—6525-PR) LASL Hot Dry Rock Geothermal Pro- 
ject. Progress report, July 1, 1975—June 30, 1976. Blair, A.G.; 
Tester, J.W.; Mortensen, J.J. (comps.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Oct 1976. Contract W-7405-ENG-36. 238p. Dep. 
NTIS $8.00. 


Successful drilling into hard crystalline rock was accom- 
lished to depths of about 3 km. Hydraulic fractures in the crystal- 
ine rock with radii as large as 150 m were produced. Values of in 

situ permeability of the Fenton Hill granite were measured. Direc- 
tional drilling at depths of up to 3 km was accomplished. At least 90 
to 95 percent of water injected into fractured regions was recovered. 
A connection was established between two deep boreholes through 
a fractured region of hot granite for the first time. Instruments were 
deve’ to operate for several hours under the downhole condi- 
tions. compressional and shear components of seismic signals 
produced by fracture extension and inflation were detected down- 
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holes. Acoustic ranging has generally identified the relative positions 
of two boreholes at several depths. Self-potential and induced poten- 
tial techniques have determined vertical fracture lengths at the 
borehole. Pressure-flow and fluid residence time distribution studies 
have measured properties of the downhole system. Core sample 
studies have provided physical and chemical data. Techniques were 
developed to examine reservoir performance. A geothermal power- 
production model was formulated. (MHR) 


19598 (SAND—76-0264(Vol.2)(No.2), pp 6-8) Magma energy 
research project. Colp, J. Aug 1976. 

In Sandia Technology. 

The technological feasibility of extracting energy directly 
from deeply buried circulating magma sources is investigated. The 
project embodies the concept of a fully closed heat-exchange system 
inserted directly into a magma source to allow heat energy to be 
brought to the surface with minimal environmental impact. Accom- 
plishments are briefly discussed for the four components of the 
project: source location and definition, source tapping, magma char- 
acterization and materials compatibility, and energy extraction stud- 
ies. (LBS) 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 19580 


19599 Geothermal agriculture applications: hobo wells hydropon- 
ics. Rosenbruch, J.C.; Bottge, R.G. Geotherm. Energy Mag.; 4: No. 
10, 36-38(Oct 1976). 

A successful hydroponic operation located at Wendell Hot 
Springs is described. Hobo Wells Hydroponics, Inc., pumps water 
from the adjacent hot springs to their group of four greenhouses at 
an average rate of 23 gpm for each greenhouse. The company’s goal 
is to produce 40,000 pounds of vine-ripened tomatoes per house per 
year. (MHR) 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 20550 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 20641 


TIDAL POWER 


REFER ALSO TO CITATION(S) 20316 


TIDAL POWER PLANTS 


19600 Operating experience with bulb units at the Rance tidal 
power plant and other French hydro-power sites. Andre, H. /EEE 
Trans. Power Appar. Syst.; PAS-95: No. 4, 1038-1044(1976). 

From IEEE PES winter meeting and Tesla symposium; New 
York, NY, USA (25 Jan 1976). 

A brief review of large bulb unit development in France since 
1957 is followed by a detailed description of the Rance tidal power 
plant and a summary of other French bulb unit plants, mainly 
located on the Rhone and Rhine Rivers. Operating results are 
summed-up and the performance of present operational bulb units 
analyzed, including a discussion of the principal operating difficulties 
experienced and how they have been overcome. The report ends 
with an appraisal of the main advantages and drawbacks of bulb 
units compared to conventional Kaplans, and a few words on future 
development. 


WIND ENERGY 


REFER ALSO TO CITATION(S) 20316 


ECONOMICS 


19601 (N—75-31571) Benefit-cost methodology study with exam- 
ple application of the use of wind generators. Final report. Zimmer, 
R.P.; Justus, C.G.; Mason, R.M.; Robinette, S.L.; Sassone, P.G. 
(Georgia Inst. of Tech., Atlanta (USA). Engineering Experiment 
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Station). Jul 1975. Contract NAS3-17827. 41lp. (NASA-CR— 
134864; A—1645). NTIS $10.50. 

An example application for cost-benefit methodology is pre- 
sented for the use of wind generators. The approach adopted for the 
example application consisted of the following activities: (1) survey- 
ing of the available wind data and wind igen system information, 
(2) developing models which quantitatively described wind distribu- 
tions, wind power systems, and cost- benefit differences between 
conventional systems and wind power systems, and (3) aj es the 
cost-benefit methodology to compare a conventio electrical 
energy generation system with systems which included wind power 
generators. Wind speed distribution data were obtained from sites 
throughout the contiguous United States and were used to compute 

lant factor contours shown on an annual and seasonal basis. Plant 
‘actor values (ratio of average output power to rated power) are 
found to be as high as 0.6 (on an annual average basis) in portions of 
the central U. S. and in sections of the New England coastal area. 
Two types of wind power systems were selected for the application 
of the cost-benefit methodology. A cost-benefit model was designed 
and implemented on a computer to establish a practical tool for 
studying the relative costs and benefits of wind power systems under 
a variety of conditions and to efficiently and effectively perform 
associated sensitivity analyses. (auth) 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 19641 


POWER GENERATION 
REFER ALSO TO CITATION(S) 19627 


19602 (PB—249881) Electric energy supply alternatives for New 
York. Phase II. An appraisal of electrical energy alternatives available 
to the State of New York. Interim report, 1 Sep 1974—31 Aug 1975. 
Becker, M. (Rensselaer Polytechnic Inst., Troy, N.Y. (USA); New 
York State Energy Research and Development Authority, New 
York (USA)). Aug 1975. 172p. (NYSERDA—75/02). NTIS $6.75. 

Prepared by Rensselaer Polytechnic Inst., Troy, N.Y. 

Phase II of a three-phase effort summarizes alternate strate- 
gies as may be adopted in New York State to meet power supply 
requirements in the short term (to 1985) and over the remainder of 
the century. A mathematical model has been developed to facilitate 
comparison of these alternate strategies. On the basis of data assem- 
bled and model calculations performed, observations are presented 
regarding commercial nuclear and coal — generation options for 
the near term as they relate to health, safety and environmental 
impact as well as to the traditional capital and fuel cost criteria. 
Longer-term benefits as may be derived from the combustion of 
refuse and from renewable solar/wind resources are examined. 
Power need projections as reduced by conservation are compared to 
potential growth in electric demand due to substitutions of heating 
fuels and accelerated application of heat pump technology. In view 
of the uncertainty of power needs, projection analyses show that the 
overexpansion of electrical capacity is of lesser consequence than 
ar 7 a due to high fuel cost projections for oil fired capac- 
ity. 


19603 Problems of industrial water supply er plants. 
Minasyan, R.G.; Skalkin, F.V. (Teplolektroprock, U USSR). Teploen- 
ergetika (Moscow); No. 4, 22-25(Apr 1975). (In Russian). 

The main lines of development of industrial water supply to 
thermal power plants are described. Improvement of technological 
schemes and equipment of power plants to reduce unrecoverable 
water losses and to prevent its contamination at power plants is 
urged. The role of power plants producing no effluents and of 
convection-evaporation cooling towers in solving the water supply 
and pollution problems are emphasized. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 20021 


19604 (FE—2292-4) at of high-temperature subsystem 
technology to a technology readiness state: phase I. First 
technical progress ag eg 1976. Carlson, N.G. (United 
Todautenns Os a on, Conn. (USA). Power Systems 
Div.). Sep 1976. Contract E(49-18)-2292. 109p. Dep. NTIS $5.50. 
The overall objective of the High ‘emperature Turbine 
Technology Program is the PB nal of a 100 megawatt and 
larger size industrial, high-temperature, open-cycle gas-turbine 
engine to a state of technology readiness. The industrial gas-turbine 
engine is intended for use in a combined cycle plant and utilizes a 
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coal-derived fuel. A combined cycle plant consists of an open-cycle 
gas turbine exhausting into a waste heat boiler that supplies steam to 
a steam turbine. In turn, both turbines drive electric generators to 
produce electric power. Because of the operational requirements and 
the nature of the operating environment and rigorous duty cycle 

ial emphasis is placed on durability. The overall cost of power is 
yp mcst important criterion used by public utilities for selecting 
base-load equipment. Also, the lowest cost of power can be attained 
through careful compromises of capital cost, maintenance cost, and 
efficiency. Each of these variables is under control of the equipment 
designer. Parametric analyses have been conducted for identification 
of systems and equipment and the results have shown the prelimi- 
nary performance of various gas-turbine engines and steam bottom- 
ing cycle systems operating in conjunction with a molten-salt gasi- 
fier. A preliminary heat and mass-balance analysis for a power 
system has indicated an overall efficiency rate of nearly 43 percent. 
Off-design iormance of the gasifier, gas-turbine, and steam bot- 
toming cycle has been defined. Analysis of transient operating modes 
and identification of control requirements has been started. Effort is 
being aimed at defining the open-cycle gas-turbine engine, including 
the effects of various engine components on combined-cycle system 
performance. 


19605 (INIS-mf—3139) Effects of natural winds on cooling 
towers. Richards, D.J.W. (Central Electricity Generating Board, 
London (UK)). 1975. 24p. (CONF-7510143—3). INIS. 

From Cycle of lectures on the cold sources of electric power 
plants; Royaumont, France (6 Oct 1975). 

Natural winds can affect both the thermal performance and 
structural design of cooling towers. From the thermal performance 
viewpoint the severity of wind effects is dependent upon the tyr> of 
cooling tower being considered. In general, natural winds can cause 
stripping of falling water near the peripherary of the air inlet, 
reversal of the airflow into the tower and changes in the recooled 
water temperature. In the context of C.E.G.B. experience, these 
effects will be discussed with particular regard to remedial measures 
and predictive methods. From the structural design viewpoint the 
effects of natural winds are very important. It has been established 
that the shells of cooling towers vibrate at their resonant frequencies 
due to the turbulent nature of the incident wind. Co uently, in 
evaluating the wind induced stresses in cooling tower shells, it is 
essential to consider not only the static and quasi-static response of 
the shell but also its resonant response. As the fluctuating wind 
loading distribution on the surface of a cooling tower on a eee 
site cannot be defined explicitly at this time, it is n 
evaluate wind induced stresses in a shell of a proposed design » on 
wind tunnel test results appropriate to the site under consideration. 
The development of these wind tunnel test techniques and the results 
obtained for a typical C.E.G.B. cooling tower installation are dis- 
cussed. 


19606 (KFK—2249) WALKUERE: simulation of the vortex-pair 
structure of cooling tower plumes by a computer program. Nester, K. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Abt. Strah- 
lenschutz und Sicherheit; eg a ge Karlsruhe (Ger- 
many, F.R.). Projekt Nukleare Sicherheit). Feb 1976. 46p. (In 
German). INIS. 

26 figs.; 1 tab.; 16 refs. 

The theoretical fundamentals are presented of the WAL- 
KUERE computercode for computation of the three-dimensional 
rise of cooling tower plumes. Examples demonstrate the distribution 
of the excess temperature, the additional humidity, the vertical 
velocity, and the content of rain droplets in the plume, which are 
calculated by this program. Although, at the time being, only a 
qualitative comparison is possible with measurements in a cooling 
tower plume carried out by H. Fortak, it already shows good 
agreement between experimental and theoretical results. Deficiencies 
of 1-dimensional models are discussed and the planned further devel- 
opment of the 3-dimensional model is presented. 


19607 pot se Perspective on use of fresh water for cool- 
ing systems of thermoelectric powerplants in florida. Water resources 
investigations (final report). A ty G.H. (Geological Survey, Talla- 
hassee, Fla. (USA). Water Resources Div.; Florida State Dept. of 
Environmental Regulation, Tallahassee (USA). Bureau of Water 
Resources Management). Dec 1975. 35p. (USGS/WRD—76-005; 
USGS/WRI—75-43). NTIS $4.00. 

Prepared in cooperation with Florida State Dept. of Environ- 
mental Regulation, Tallahassee. Bureau of Water Resources Man- 
agement. 

This report considers the cooling-water requirement for 3 
types of cooling systems generally used in Florida: cooling ponds, 
evaporative cooling towers, and once-through cooling. A distinction 

is made agree A the quantity of water withdrawn from a water 
a for coo purposes and the quantity of water that is 
consumed as a ee | of the cooling process. (GRA) 


19608 (PB—251189) Economic assessment of backfitting power 
plants with closed-cycle cooling systems. Final report, Apr 1914--Oct 
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1975. Giaquinta, A.R.; Croley, T.E. II; Patel, V.C.; Melville, J.G.; 
Cheng, M.S. (Iowa Inst. of Hydraulic Research, lowa City (USA)). 
Mar 1976. Contract EPA-68-03-0430. 386p. NTIS $10.75. 

The report gives in detail a method for assessing the econom- 
ic consequences of backfitting electric power plants (currently oper- 
ating on open-cycle or once-through cooling systems) with conven- 
tional closed-cycle cooling systems. Four types of closed-cycle sys- 
tems were investigated: mechanical- and natural-draft pete wd wet 
cooling towers, cooling ponds, and s 7 canals. To estimate oper- 
ational penalties associated with bac’ thermodynamic models 
were used to reproduce the operating nye Aeernene of different 


types of turbines, condensers, and cooling systems. Capital and 
operating cost information was compiled and used, in conjunction 
with the levelized annual cost accounting method, to evaluate the 
total differential cost of power production resulting from the backfit. 
Computer programs were developed and are presented. (GRA) 


19609 Selection of plant cooling source(s). Steele, B.L. (PPG 
Ind., Inc., Pittsburgh, Pa). Am. Soc. Mech. Eng., [Pap.]; No. 75- 
IPWR-6, 1-11(1975). 

Factors affecting the selection of the ong plant coolin 
source(s) are discussed. It is an overview rather than an in-depth 
analysis since such analyses are too dependent upon each plant's 
local conditions relating =" climatic, legal, community, economical, 
environmental and engineering aspects. paper covers the more 
widely used cooling systems such as once-through systems; cooling 
lakes, ponds and canals; spray ponds and canals; and cooling towers, 
including sea water towers. Air cooling is discussed as an alternate 
or complement to water cooling. Discussed briefly are sources of 
plant cooling water and a few novel uses for plant warm water 
effluents. 17 refs. 


19610 Emission of a natural-draught wet cooling tower and flow 
conditions at the brim of the cooling tower. Baer, E.; Billet, W.; 
Dittrich, H.; Ernst, G.; Roller, W.; Wurz, D. (Karlsruhe Univ. (TH) 
(F.R. Germany). Inst. fuer Technische Thermodynamik). pp 395-403 
of In Heat discharges into running waters and the atmosphere. 
Zimmermann, C.; Kobus, H.; Geldner, P. (eds.). Graefelfing, F.R. 
Germany; Resch (1975). (In German) 

9 figs.; 1 ref. 

Between July 1973 and September 1974, measurements were 
carried out around a natural-draught wet cooling tower during 
different weather conditions. The results of these measurements are 
to serve as basic material for the calculation of plume diffusion. 


19611 Heat emissions of condensation turbine sets of steam 
power plants and the environment. Berman, L.D. (All-Union Heat 
Eng. Inst., USSR). Teploenergetika (Moscow); No. 4, 25-31(Apr 
1975). (In Russian). 

Problems of prevention of thermal pollution of water re- 
sources by steam power plant effluents are surveyed and Soviet and 
United States’ regulations in this respect are discussed. The effects of 
water reservoirs and cooling towers on the environment are pointed 
out. ‘Dry’ systems of condenser cooling are described but rejected as 
not efficient enough. It is concluded that to prevent thermal pollu- 
tion, especially in regions with scarce water resources, it will contin- 
ue to be necessary to use the return system of water supply with 
evaporation cooling of circulating water. 14 refs. 


19612 Practical experience with combined wet/dry cooling 
towers. Fritzsche, P. (Marley Cool Tower, Duesseldorf, Ger). VGB 
Kraftwerkstech.; 55: No. 4, 225-229(Apr 1975). (In German). 


19613 Coastal power plant heat disposal considerations, Golden, 
D.M. (South Calif. Edison, Co., Rosemead). J. Environ. Eng. Div., 
Am. Soc. Civ. Eng.; 101: No. 3, 365-380(Jun 1975). 

A review of the cooling system alternatives for power plants 
in coastal areas indicates that once-through cooling of seawater is 
the most favorable from an overall environmental standpoint. Pre- 
liminary evaluation of the year-long Thermal Effect Studies con- 
ducted at all California coastal power plants indicates that existing 
thermal discharges are ex only localized environmental im- 
pacts. With proper oceanographic and biological surveys to — 
mine the aquatic inhabitants and hydraulic characteristics of a 
tial site, a criteria can be developed to discharge the thermal e oat 
safely into the ecosystem. However conceptually attractive geother- 
mal, hydroelectric, solar, tidal, and fusion power may be, it would 
appear that none of them has the capability of providing sufficient 
amounts of power to meet the projected demands for electrical 
energy during the next two decades. 11 refs. 


19614 Buckling of cooling-tower shells: state-of-the-art. Cole, 
P.P.; Abel, J.F.; Billington, D.P. (Lab. H. Hossdorf, Basel, Switz). J. 
Struct. Div., Am. Soc. Civ. Eng.; 101: No. 6, 1185-1203(Jun 1975). 
Various analytical, ex tal, and numerical contributions 

to the a. analyses 0’ —- hyperbolic cooling towers are 
summarized. The previously lished results for axisymmetric pres- 
loadings of hyperboloids are pact 
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to new bifurcation predictions by a finite element method. A limited 
series of wind-tunnel tests remain the only standard against which 
various analytical and numerical approaches can be judged. Howev- 
er, numerical studies seem most promising for investigating the effect 
of such design factors as variable thickness, flexible supports, and 
edge stiffening. 28 refs. 


19615 Buckling of cooling-tower shells: bifurcation results. Cole, 
P.P.; Abel, J.F.; Billington, D.P. (Lab. H. Hossdorf, Basel, Switz). J. 
Struct. Div., Am. Soc. Civ. Eng.; 101: No. 6, 1205-1222(Jun 1975). 

Studies of bifurcation buckling of hyperboloids used for large- 
scale cooling towers are described. Those studies include the effects 
of flexible supports, combined loadings from wind, dead weight, and 
temperature, shell cracking, different variations in the wind pressure 
distribution, and changes in the shell thickening. Comparisons are 
made between numerical and wind-tunnel results. The finite element 
formulation used is examined and results are presented for the tower 
= ~ Trojan Nuclear Power Plant on the Columbia River, Oregon. 

refs. 


19616 Successive graphical method of design of a cross-flow 
cooling tower. Inazumi, H.; Kageyama, S. (Shizuoka Univ., Hama- 
matsu, Jpn). Chem. Eng. Sci.; 30: No. 7, 717-721(Jul 1975). 

A graphical method of the calculation of the mean enthalpy 
driving force in a cross-flow cooling tower is proposed. In this 
method, the — relationship between the temperature and 
the enthalpy of saturated air is graphically represented and used in 
the calculation. The applicable range is, therefore, wider than the 
conventional methods which use the equilibrium relation in a form 
of a first-order equation or an exponential expression for a limited 
range of the temperature. The principle of this method is easily 
understood and also educational since it is a visual, graphical 
method. An example of the calculation applied to the practical case 
is given. 5 refs. 


19617 Natural-draught cooling tower. Baer, E.; Dittrich, H.; 
Ernst, G.; Wurz, D.; Roller, W. German(FRG) Patent 2,414,172/B/. 
21 Aug 1975. 8p. (In German). 

7 figs. 

A natural-draught cooling tower is described whose jacket is 
tapered towards the upper opening edge to avoid penetration of cold 
air. The ratio between the height and largest diameter of the tapered 
region is about 1/7. The tapered region is conical with straight 
jacket lines and is a sheet-metal or concrete construction. 


COMBINED AND BINARY CYCLES 
REFER ALSO TO CITATION(S) 19184 


19618 Bottoming cycle gives more power with same fuel. Rhine- 
hart, H. (Energy Research and Development Administration, Wash- 
ington, DC). Public Power; 34: No. 4, 22, 24, 26(1976). 

In late 1978, a significant number of pre-production prototype 
waste heat recovery systems will be in operation at selected electric 
utility and industrial generation stations located throughout the U.S. 
They are packaged Rankine cycle systems using a variety of work- 
ing fluids ranging from steam to Freon, depending on operating 
temperature. The first of these units will be rated under one 
megawatt and will be ideal for application to the diesel engines used 
by many smaller municipal electric utilities. The units will interface 
with the engine through a heat exchanger (boiler) in the exhaust 
stack and in the existing or new cooling tower and the power 
conversion module will be unitized “black box” similar to the 100- 
kW unit developed by Sundstrand. The waste heat recovery system 
consists of three elements—vaporizer, control module, and power 
conversion module (PCM). The system produces approximately 900 
hp at the turbine output shaft under rated conditions, and this will 
generate a nominal 600 kW net of electrical power at 60 cycles 
operating in parallel with an infinite bus. The system is designed for 
a life of 20 years with a minimum of 50,000 hours of operation, 
including a minimum of 2,000 starts between overhauls when operat- 
ed at 90 percent load. 


19619 Coal-fueled combined cycle power generating system. 
Switzer, G.W. Jr. US Patent 3,986,348. 19 Oct 1976. Filed date 18 
Dec 1974. 4p. 

Apparatus and method for producing “clean” fuel from coal 
for general use such as, for example, in combined cycle power 
generating plants are described. Bituminous coal is only partially 
gasified in a carbonizer and gasifier furnace of a boiler to produce 
and refine the fuel necessary for the combustion turbine portion of 
the cycle. The remaining ungasified portion of the coal is fed into the 
furnace of a boiler and burned as solid fuel with combustion turbine 
exhaust gases. The gas produced for use in the combustion turbine 
will contain virtually all pyritic sulfur of the coal and this will be 
removed from the gas before introduction into the combustion 
turbine. The gas and carbonized coal may be used for other applica- 
tions than combined cycle power generating plants. 
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POWER PLANT COMPONENTS 
REFER ALSO TO CITATION(S) 19153, 19169, 20353 


19620 Steam turbines. Koch, E. (Brown, Boveri und Cie A.G., 
Mannheim (F.R. Germany)). Brennst.-Waerme-Kraft; 28: No. 4, 164- 
165(Apr 1976). (In German). 

83 refs. Short communication only. 


19621 Energy producer using dual fuels. Schreiber, E.T. US 
Patent 3,978,821. 7 Sep 1976. Filed date 9 May 1975. 4p. 

A gas generator is described that is in the form of a closed 
housing having a predetermined amount of iron filings disposed 
therein and including a fluid inlet and a fluid outlet. A steam 
generator is also provided for heating water into steam and the steam 
generator includes an outlet communicated with the inlet of the gas 
generator housing. The steam and gas generators are operatively 
associated with a furnace with the steam generator being operatively 
associated with the combustion outlet of the furnace and the gas 

enerator housing disposed within the combustion chamber of the 
urnace. The gas generator housing is shielded against direct expo- 
sure to the air and fuel mixture burning in the furnace and the 
furnace includes not only air and primary fuel inlets for the admis- 
sion of air and fuel into the combustion chamber and mixing in the 
latter, but the combustion chamber additionally includes a supple- 
mental fuel inlet to which the outlet of the gas generator housing is 
communicated. By producing steam within the steam generator and 
ducting the steam from the steam generator throu ie gas gener- 
ator in a manner to pass the heated steam through the iron filings 
within the gas generator in intimate contact ewith the gas 
generator functions as a catalytic converter to convert at least a 
major portion of the steam passing through the gas generator hous- 
ing into its oxygen and hydrogen components. The oxygen and 
a gases are then ducted to the combustion chamber supple- 
mental fuel inlet whereby the hydrogen and oxygen gases are burned 
in the combustion chamber as a supplemental fuel. 


19622 Tubesheet design in U-tube exchangers including the effect 
of tube rotational restraint. Soler, A.I. (Univ. of Pennsylvania, Phila- 
delphia). J. Eng. Ind.; 98: No. 4, 1157-1160(Nov 1976). 

. From Design engineering show; Chicago, IL, USA (5 Apr 
1976). 

A clamped, circular plate under uniform pressure simulating a 
U-tube heat exchanger tubesheet is studied to ascertain the effect of 
tube rotational restraint on the tubesheet design. This effect is not 
normally considered in tubesheet design; however, it is shown here 
that for low-pressure units, the inclusion of tube rotational stiffness 
can lead to a measurable strengthening effect. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 20256 


19623 (AECL—5322/2, pp 433-442) Commentary on keynote 
paper by F.W. Gorbet: economics and the question of low-grade heat. 
Cauvin, D.M. Jan 1976. 

From Low-grade heat: a resource in cold climates; Chalk 
River, Ontario, Canada (6 Oct 1975). 

10 refs. 

In Low-grade heat: a resource in cold climates. Volume 2. 

Certain economic aspects of waste heat from thermal power 
Stations are examined. The economic externalities, or positive and 
negative spillovers of electrical generation, are detailed, with an 
example given of thermal discharges to a waterway. The nature of 
energy scarcity is explored, and questions raised as to the wisest 
investment strategy to obtain energy on a rational schedule. 


19624 (AECL—5322/2, pp 565-574) Future prospects for the 
utilization of low-grade heat. Dyne, P.J. Jan 1976. 

From Low-grade heat: a resource in cold climates; Chalk 
River, Ontario, Canada (6 Oct 1975). 

Commentary p. 575-579. 

In Low-grade heat: a resource in cold climates. Volume 2. 

An evaluation of some future applications of low- heat 
is made. The question whether it is thermodynamically economi- 
cally feasible to exploit this resource is examined. Various applica- 
tions of low-grade heat are discussed: (1) use in district heatin 
systems; and (2) use to accelerate natural growth processes as in 
farming and in greenhouse cultivation. The economic limitations and 
the current economic environment for the development of these 
schemes are identified. In conclusion, the brief that low-grade heat 
can be utilized economically to conserve and develop our natural 
resources is emp! : 


19625 (PB—249346) Future developments in waste heat utiliza- 
tion. report. Knudsen, J.G.; Boersma, L.L. (| ‘on Agri- 
cultural Experiment Station, Corvallis (USA)). Aug 1975. 117p. 
(OSU-EES—75-49C). NTIS $5.50. 


ERA VOL. 2, NO. 8 


Discussions and recommendations of a two-day industry- 
university-government conference on waste heat utilization are sum- 
marized. A partial listing of topic areas includes: future develop- 
ments in waste heat utilization; constraints on efficient waste heat 
utilization; general problems in reject heat utilization; the agro- 
power-waste water complex; energy utilization in agriculture; cur- 
rent geo energy activities at the Idaho National Engineering 
Lab.; using power plant discharge water in greenhouse vegetable 
production; use of waste heat for soil warming and frost protection 
of field crops in northern climates; beneficial uses of waste heat from 

wer plants for aquaculture; biological recycling of nutrients from 
ivestock wastes; and utilization of warm water for afforestation of 
the Snake River desert plain. (GRA) 


19626 AGR : utilization of waste heat from power sta- 


OTHERM: 
tions. — 28: No. 1, 26-27(Jan 1976). (In German). 


1 fig. 

The aim of the project is to take away waste heat by means of 
an underground piping system whilst deterioration of power stations’ 
efficiency is prevented by the use of cooling towers (mainly dry 
cooling towers), and agricultural yields are increased at the same 
time by heating the ground. Two partial programmes of projects 
promoted by the Ministry of Research and Technology are de- 
scribed briefly: The large-scale experimental plant Neurath of the 
RWE and test operations at the Kernkraftwerk Gundremmingen. 


ECONOMICS 
REFER ALSO TO CITATION(S) 19841, 20213, 20306, 20314, 20318 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 19262, 20319, 20437, 20829, 
20833, 20884, 20896 


19627 (PB—250104) Coal conversion program: final environmen- 
tal statements. (Energy Supply and Environmental Coordination Act of 
1974, section 2). (Federal Energy Administration, Washington, D.C. 
(USA). Office of Energy Resource Development). Apr 1975. 573p. 
(FEA/G—75/392; 75-1). NTIS $13.50. 

This report describes the specific authorities delegated to 
FEA by the Energy Supply and Environmental Coordination Act of 
1974 in relation to converting certain power plants and major fuel 
burning installations from petroleum to coal as a source of energy. 
The report covers the current national environment in which coal 
conversion will take place; assessment and availability of pollution 
control gn oy critical air pollutants most directly affected by 
the Act, including the effects of coal supply, coal quality and the 
availability of pollution control equipment; adverse effects of coal 
utilization; alternative policy actions to coal utilization; energy impli- 
cations and environmental impacts of conversion; economic impact 
of programs to convert existing power plants; and the potential of 
coal supplies available for conversior. (GRA) 


19628 (PB—251162) The bioenvironmental impact of a coal-fired 
power Montana, December 1974. Interim report No. 1, 
Jun—Oct 1974, (National Ecological Research Lab., Corvallis, 
Oreg. (USA)). Dec 1974. 120p. (EPA—600/3-76/002). NTIS $5.50. 

In June 1974, the National Ecological Research Laboratory 
initiated a field program in southeastern Montana. The purpose of 
the program is to assess the effects of a coal-fired power plant on the 
terrestrial environment. Numerous investigators have worked to- 
gether on this project to establish a baseline investigation to charac- 
terize the environment around the plant prior to ration. The 
report is a summary of activities from June throu tober, 1974. 
The overall objectives, rationale, and design of the project are 
outlined. (GRA) 


THERMAL EFFLUENTS 


19629 (INIS-mf—3138) Cooling problems of thermal power 
plants. Physical model studies. Neale, L.C. (Worcester Polytechnic 
Inst., Mass. (USA)). 1975. 24p. (CONF-7510143—2). INIS. 

From Cycle of lectures on the cold sources of electric power 
plants; Royaumont, France (6 Oct 1975). 

The Alden Research Laboratories of Worcester Polytechnic 
Institute has for many years conducted physical model studies, 
which are normally classified as river or structural hydraulic studies. 
Since 1952 one aspect of these studies has involved the heated 
discharge from steam power plants. The early studies on such 
problems concentrated on improving the thermal efficiency of the 
system. This was accomplished by eager recirculation and by 
assuring full use of available cold water supplies. With the ing 
qwnseines of te teaphet of Gearmal power qumuetion on te ext. 
ronment attention has been redirected to reducing the effect of 
heated discharges on the biology of the receiving ly of water. 





ee ee ee ee ee : 
studies have varied widely in scope, size, operating 
These models have covered large areas with both di 

ric scales and uniform dimensions. Instrumentations has 
from simple mercury thermometers to computer control and 
cessing of hundreds of thermocouple indicators. 


NOXIOUS GAS CONTROL 
REFER ALSO TO CITATION(S) 20857 


19630 (PB—248220) Particulate collection 
three electrostatic 


min , Ala. (USA)). Oct 1975. Contract EPA-68-02-1308. 85p. 

(SORI-EAS—75-428). NTIS $5.00. 

‘ Prepared in cooperation with Kellogg (M. W.) Co., Houston, 
ex. 


The report gives results of a determination of the i 
characteristics of full-scale electrostatic precipitators P's), 
made to provide definitive data on their performance. The measured 
performance of these ESP’s was compared with the theoreticall 
me yea efficiencies computed by an ESP mathematical q 

ield measurements of total inlet and outlet mass concentrations, 
particle size distributions, and electrical data were used for these 
comparisons. Descriptions of the measurement procedures and the 
mathematical model are included. Two of the ESP’s were at electric 
power generating stations; the third, at a cement kiln. 


19631 Improving efficiency of electrostatic by phy- 
sicochemical modification of the electrical \vity of fly ash. Ditl, 
in, R.W. (Lehigh Univ., Bethlehem, PA). AIChE J.; 22: 


P.; 
No. 4, 730-736(Jul 1976). 

Theory and experiment show that lowered resistivity of fly 
ash, frequently ca by adding conditioning agents to flue gas to 
improve efficiency of electrostatic precipitation, is caused by capil- 
lary condensation of liquid at the contact points of peace 
thereby providing additional pathways for flow of electri 


19632 System and process for controlling air pollution. Richards, 
J.R. US Patent 3,984,296. 5 Oct 1976. Filed date 13 Sep 1974. 14p. 
A system and are described for ee air pollu- 
tion that basically ites to a photochemical method of removing 
contaminant com; such as sulfur dioxide and nitrogen oxides, 
from polluted effluent gas systems. Such contaminant compounds 
are first formed into complexes (such as an electron donor-acceptor 
molecular complexes) and clusters. After the contaminant com- 
pounds become associated with these complexes and clusters, ultra- 
violet light is introduced into the s: resulting in the complexes 
or clusters being photooxidized. photooxidization of the com- 
plexes or clusters generally tends to internally rearrange the com- 
plexes or clusters and to form non-volatile acid products that readily 
condense on available nuclei. The acid-like products resulting from 
the photooxidation treatment of the complexes or clusters can be 
removed from the gas system by conventional particulate removal 
techniques. 
19633 Waste gas burner assembly. Childree, H.T. (to Howe- 
Baker : Inc.). US Patent 3,985,494. 12 Oct 1976. Filed date 
26 Jun 1975. 8p. 

Means and methods are described for burning gaseous waste 
mixtures utilizing multiple ejectors for the jet introduction of fuel - 
ee See S Se ie St ee See ior to di 
charge into the combustion chamber. The combustion chamber has a 
low pressure zone defined therein at the point of introduction of the 
fuel mixture for a spreading and stabilization of the flame front. The 
introduced mixture also induces combustion air flow and generates 
turbulence to effect efficient combustion. 


icles, 
current. 


SITE SELECTION 
REFER ALSO TO CITATION(S) 20314, 20878 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 20312 


19634 Gas-insulated cable research aims for versatility. Samm, 
R. (Electric Power Research Inst., Palo Alto, CA). EPRI J.; 1: No. 
9, 14-19(Nov 1976). 

Gas-insulated transmission cables, although they have been 
used for only five years on a very limited basis, are expected to have 


1999 


2 et pee <t 1 125 circuit miles as utilities gain confi- 
dence in economy of underground transmission. Technical im- 
vements and cost reduction programs will be sponsored by the 
Power Research Institute to reach a transmission capacity 

that is competitive with overhead lines. Gas cables consist of a 
oe 5 men conductor (or three conductors) held in a — 
sheath by symmetrically positioned spacers. Compressed SF gas 

is used because of its near-unity dielectric constant and zero dielec- 
tric loss, its high thermal stability, and its good heat transfer quality. 
High-dewpoint temperatures and contaminants will cause degrada- 
tion of the gas. Spacers are either conical or post shaped and made 
of ei cycloaliphatic epoxy or a bisphenol epoxy, the former being 
more arc-resistant. Extruded aluminum enclosures and conductors 
are used for structural strength, although they constitute a major 
expense. Advantages of the gas cables include simplicity of design, 
ease of operation, and occasional economy over oil-filled cable. 
Eighteen utility companies are presently testing the design. (DCK) 


AC SYSTEMS, EHV AND UHV 


19635 (ORNL/TM—5713) High 

strengths of gaseous and liquid insulators). Second quarterly report 
(period ending September 30, 1976). Christophorou, L.G.; James, 
D.R.; Pai, R.Y.; Pace, M.O.; Mathis, R.A.; Bouldin, D.W.; Tittle, 
D.E. (Oak Ridge National Lab., Tenn. (USA)). Dec 1976. Contract 
W-7405-ENG-26. 25p. Dep. NTIS $4.00. 

Progress in measuring and studying the breakdown character- 
istic of gases which can be used in insulated cables for 300 kV 
otal transmission lines is reported. The gases studied include C,Fe, 

Fs, and SF. The experimental apparatus and measuring methods 
are described. (LCL) 


19636 (PB—248566) Forced cooling of high pressure oil filled 
underground cable (New York State Energy Research and 
Development Authority, New York (USA)). Aug 1975. 120p. (NY- 
SERDA—75/12). NTIS $5.50. 
by Power Technologies, Inc., Schenectady, N.Y. 
A test program on forced cooled underground cable systems 
is described, and design information for the utility engineer specify- 
ing such systems is given. Test results as obtained from measure- 
ments made at the New York State Energy Research and Deveio 
ment Authority's Saratoga RandD Center using two 600 foot cable 
systems -- on 345 kV and 230 kV cables -- establish design and 
formance trends relating to thermal resistance of insulation as a 
ion of temperature, pressure drops as a function of cable 
positioning, and iormance/economic tradeoffs associated with 
various design installation options. Effects of high speed pump- 
ing on oil properties are also examined. 


19637 Audible noise of the first three-phase ultra- 
high voltage transmission test line at EPRI's Project UHV. Comber, 
M.G.; Nigbor, R.J. (General Electric Co., Pittsfield, MA). JEEE 
Trans. Power r. Syst.; PAS-95: No. 4, 1105-1114(1976). 

From PES winter meeting and Tesla symposium; New 
York, NY, USA (25 Jan 1976). 

A three-phase ultrahigh voltage transmission test line at 
EPRI’s Project UHV was energi in January 1975. Analyses of 
the audible noise formance of the first six-months of energization 
are ted. result of long-term energization during foul- 
nll ar reported in terms of cumulative frequency distributions, 
lateral profiles and frequency spectra. Audible noise variations with 
voltage in rain and fair weather are also presented. Results are 
compared with calculations made on the basis of single-phase tests. 
Good agreement between measured and calculated performances is 
demonstrated. 
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REFER ALSO TO CITATION(S) 19333, 19626, 20237, 20238, 
20239, 20246, 20316, 20458 


19638 (DEU—76-14) Human factors in nuclear power plants. 
Bibliography. Hennig, J.; Bohr, E. (Technischer Ueberwachungs- 
Verein Rheinland e.V., Koeln (Germany, F.R.). Inst. fuer Unfallfors- 
chung). Apr 1976. 518p. (In German and English). INIS. 

Available from ZAED. 

The annotated bibliography presented is a first attempt to 
give a survey of the kind of literature which is relevant for the 
ergonomic working conditions in nuclear power plants. Such a 
survey seems to be useful in view of the fact that the ‘human factor’ 
comes more and more to the fore in nuclear power plants. In this 
context, the necessity is often pointed out to systematically include 
knowledge of the performance capacity and limits of human beings 
when designing the working conditions for the 1 of nuclear 
power plants. For this reason, the bibliography is much intended for 
the ergonomics experts as for the experts of nuclear engineering. 
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19639 (ERDA—76/125) Operating history: U.S. Central Station 
nuclear power reactors, 1975. (Energy Research and Development 
Administration, Washington, D.C. (USA)). 1976. 68p. Dep. NTIS 
$5.00. 

The information assembled in the booklet highlights the oper- 
ating history of U. S. Central Station nuclear power plants through 
December 31, 1975. The information presented is based on data 
furnished by facility operators and was prepared by the Division of 
Nuclear Research and Applications of the U.S. Energy Research 
and Development Administration. The information is presented in 
the form of statistical tables and computer printouts of major shut- 
down periods and reasons for each nuclear unit. The printouts 
together with the information in the tables substitute for the history 
charts for individual units included in previous editions of this 
publication. 


19640 (PB—247220) A proposed EPRI executive system and 
data base. Special report. Agee, L.J. (Electric Power Research Inst., 
Palo Alto, Calif. (USA)). Nov 1975. 50p. (EPRI-SR—23). NTIS 
$4.00. 

This report summarizes the long range objectives of EPRI 
Nuclear Power Division in the area of developing a viable data base 
and interacting computer programs. The data base considered will 
contain both experimental and analytical data. The computer pro- 
grams considered may be simple programs to reduce data or sophis- 
ticated computational systems for solving problems such as LOCA 
or reactor physics calculations of an LWR. In addressing these 
problems, both the type of computers available and existing execu- 
tive systems were studied. Of equal importance were the type and 
physical locations of the potential users, EPRI, the electric utilities, 
and the general nuclear community at large. The use of this system 
should assure an orderly and timely transmittal of data from the 
researcher to the many different users in a simple, well documented 
and easily accessible manner. (GRA) 


19641 Improvements in steam cycle thermal power stations. (to 
Societe Babcock-Atlantique). French Patent 2,254,224/F/. 5 Dec 
1973. 14p. (In French). 

Addition to the French patent document 7302789; available 
from Institut National de la Propriete Industrielle, Paris (France). 

The invention relates to improvements in steam-cycle thermal 
power stations. In a heat storage and recovery installation, two 
exchangers provide a heat transfert between the working fluid and a 
thermofluid, in a direction or the other according as heat must be 
stored or recovered. In the case of heat storage, the exchanger 
makes use of live steam as heating fluid. In the case of heat recovery, 
the steam generator feed-water is heated in the exchangers at the 
expanse of the thermo-fluid, then in a water reheater using live steam 
as heating fluid. This can be applied to power stations feeding 
variable consumption networks. 


19642 Power reactors in member states. 1975 edition. Vienna; 
IAEA (1975). 60p. 

The first issue is presented of a periodical computer-based 
listing of civilian nuclear power reactors in the Member States of the 
IAEA, presenting the situation as of 1 April 1975. It is intended as a 
replacement for the Agency’s previous annual publication of "Power 
and Research Reactors in Member States”. In the new format, the 
listing contains more information about power reactors in operation, 
under construction, planned and shut down. As far as possible all the 
basic design data relating to reactors in operation have been includ- 
ed. In future these data will be included also for other power 
reactors, so that the publication will serve to give a clear picture of 
the technical progress achieved. Test and research reactors and 
critical facilities are no longer listed. Of interest to nuclear power 
planners, nuclear system designers, nuclear plant operators, and 
interested professional engineers and scientists. 


19643 VGB congress power stations 1975. Abstracts. Schoener, 
W.; Schwab, S. (comps.). Energie; 27: No. 12, 334-339(Dec 1975). (In 
German). 

35 technical papers were read during this congress. Abstracts 
of 19 of these papers were submitted by the authors of the report. 
They illustrate the efforts made by VGB towards increasing the 
efficiency and safety of power plant engineering by means of inten- 
sive exchange of experience. It was characteristic of this meeting 
that environmental protection was a major point of discussion. 


19644 Co-operation with the USSR and the other CMEA member 
States guarantees evolution of nuclear power in the GDR. Mitzinger, 
W. (Ministerium fuer Kohle und Energie, Berlin (German Demo- 
cratic Republic)). Kernenergie; 19: No. 5, 147-152(1976). (In 
German). 

From the point of view of the GDR the scientific and 
technological co-operation with the USSR and the other CMEA 
member states in the field of nuclear research and technology within 
the scope of the CMEA complex program is dealt with as a basis of 
further development of nuclear power. Climaxes of this development 
in the GDR were the construction of the Rheinsberg nuclear power 
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plant and of the two first units of the Greifswald nuclear power 
lant ‘Bruno Leuschner’. In particular, the main tasks of the CMEA 
ermanent Commission for the Peaceful Uses of Atomic Energy, the 
economic associations ‘Interatomenergo’ and ‘Interatominstrument’ 
and — the Scientific-Technical Co-ordination Councils are men- 
tioned. 


19645 Nuclear power as a necessary factor of productive forces. 
Petros’yants, A.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow). Kernenergie; 19: No. 5, 143- 
146(1976). (In German). 

It is accounted for why global  aneoned crisis threatening as a 
result of fossil fuel depletion can only be staved off by enlarged use 
of nuclear power. Essential contributions are made by the nuclear 
power plants running at present or in the process of construction in 
the CMEA member states. Presupposition of their construction is the 
tight scientific and technological co-operation in the fields of the 
nuclear science and engineering, especially of nuclear power indus- 
try, the evolution of which is presented in detail. In particular, the 
activities of the CMEA Permanent Commission for the Peaceful 
Uses of Atomic Energy are discussed. 


19646 Role of models in planning nuclear power stations. 
Grundke, E.; Reinstein, D. BBC-Nachr.; 58: No. 5, 191-194(1976). 
(In German). 


figs. 

For a number of years models have been used successfully by 
planning specialists in different fields to simplify the = and 
performance of complex systems. BBR use this method to build 
nuclear power stations. The authors explain the advantages such as 
the — location of components, and describe the sequence of 
the planning phases by way of models. 


19647 Germany's way to the atomic era. Utilization yes - arma- 
ment no. Hermann, A. Bild Wiss.; 13: No. 3, 42-46(Mar 1976). (In 


gs. 

A brief historic survey is given starting with the early devel- 
opment of the peaceful uses of nuclear energy up to the Goettingen 
manifesto. In this context the conflict between scientific responsibil- 
ity and politics becomes evident. 


19648 Management of large, high-technology projects. Peddie, 
R.A. London; Central Electricity Generating Board (Mar 1976). 
12p. INIS. 

The management of large projects is discussed from the 
aspect of design and construction of modern commercial power 
stations. The background and objectives of power station construc- 
tion are examined. The CEGB’s Pp apres for the 500 MW desi 
and for AGR type reactors and their associated problems are dis- 
cussed. Details are given of the adaptations the CEGB will apply to 
its management strategy for building future conventional and nuclear 
stations, with particular reference to SGHWR type plant. 


19649 Operating experience. Reports from world nuclear power 
station sites. Nucl. Eng. Int.; 21: No. 242-243, 71-90(Apr 1976). 

The report deals with experience gained from stations which 
have already been in operation long enough to have been handed 
over by the contractors to the owners. It covers 60 stations in 14 
different countries. 


19650 Nuclear power last year. List, F. (Danish Atomic Energy 
Commission, Risoe. Research Establishment); Lingjaerde, R. (ed.) 
(Institutt for Atomenergi, Kjeller (Norway)). Tek. Ukebl.; 123: No. 
20, 12,14(6 May 1976). (In Norwegian). 

An expanded version of the original Danish article presents a 
very general survey of the highlights of the events in nuclear power 
in 1975. Very brief comments on the nuclear controversy are fol- 
lowed by a survey of the USA, comparing the availibity of nuclear 
and conventional plants, the Brown’s Ferry incident, the establish- 
ment of ERDA, the publication of the Rasmussen Report and the 
general progress of nuclear installations. In Europe mention is made 
of the German, French and British progress with PWRs, 
Phenix,PFR and the AGRs respectively. The political aspects in 
Sweden are mentioned. Finally, the situation in nuclear fuel supplies, 
enrichment, reprocessing and waste treatment are summarised. 


19651 Answer of the Federal Government to the question raised 
in Bundestag regarding the fuel layout and age structure of nuclear 
power stations. Bundesrat - Drucksache; No. 7;5487, 1-3(Jun 1976). 
(In German). 

an communication only. 


19652 Living with reactors. A report on the 1976 Reactor Confer- 
ence in Duesseldorf. Mettmann, F. At. Strom; 22: No. 4, 93-97(Jul 
1976). (In German). 

1976) From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 


f A report is given on the opening and the proceedings at the 
eighth Reactor Conference from the 30th March to the 2nd April in 
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Duesseldorf. There are further reports on the journalists’ discussion 
session, and on three other technical papers: neither nuclear nor 
fossil energy sources; energy storage and — meteorological 
aspects in the planning and operation of nuclear power stations. 


19653 Reliability of light-water reactor power plants. Korenek, J. 
Jad. Energ.; 22: No. 7, 272-276(Jul 1976). (In Czech). 

Basic data are presented on some possibilities of securing 
reliability of light-water nuclear power plants and on experience 
with the operation and reliability of light-water reactors in the USA. 
A definition is given of the so-called deep (complete), pulsation, 
vibration, and neutron diagnostics as the methods of operating 
diagnostics for nuclear power plants. 


19654 Standardisation and quality are at Kraftwerk 
Union. Standardization and quality are priorities at Kraftwerk 
Union. Nucl. Eng. Int.; 21: No. 247, 39-46(Aug 1976). 

KWU was founded in 1969 with the amalgamation of the 
reactor and turbine-generator activities of -— companies, 
Siemens and AEG. The group supplies both PWR’s and BWR’s, is 
active in fast breeder reactors and HTR’s but manufacturing is 
confined to turbines, generators and fuel elements. The organisation 
of - _—. and some of the factors influencing the way it operates 
are described. 


19655 1975 operating results of German nuclear power stations. 
Excerpts from the annual report of the Deutsches Atomforum’s com- 
mittee on operational experience. Afomwirtsch., Atomtech.; 21: No. 8, 
413-423(Aug 1976). (In German). 


Gross electricity production of nuclear power plants in the 

FRG almost reached 22 million MWh, which is nearly twice the 

roduction level of the previous 7. This is due, above all, to the 

ernkraftwerk Biblis A, as in 1975 no new plant having been taken 

into operation. Only one incident during the year under review has 

to be pointed out in particular: the accident at the KRB which 
claimed two victims. 


19656 Mains connection for nuclear power stations. Becker, K.; 
Hoffmann, E.; Klein, K.L. (Badenwerk A.G., Karlsruhe (F.R. Ger- 
many)). At Strom; 22: No. 5, 113-116(Sep 1976). (In German). 

2 figs.; 3 refs. 

The authors first explain some of the terms required for the 
discussion of the mains connection for nuclear aay stations. They 
make a sharp distinction between the costs for the safety of the 
station and those —— for its availability. It is found that the 
mains connection and the secondary mains connection must not be 
included in the safety considerations. One section discusses the 
behaviour of the interconnected system when power stations break 
down and it is shown that the failure of a few thousand megawatts 
does not result in the complete failure of the system. 


19657 Catalogue of the world’s nuclear power stations, 1976. 
Survey in tabular form of the nuclear power stations in operation and 
under construction by the middle of 1976 and on the nuclear power 
stations commissioned in 34 countries. Kempken, M. Atomwirtsch., 
Atomtech.; 21: No. 910, 494-500(Sep 1976). (In German). 

Short communication only. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 19358, 19968, 19994, 20010, 
20053, 20078, 20079, 20084, 20092, 20093, 20094, 20095, 20097, 
20098, 20099, 20102, 20103, 20108, 20113, 20118 


19658 (AED-Conf—75-537-001) Effects of the thermal resis- 
tance at the cold gap on the behaviour of LWR reactors during normal 
operation and in cases of accidents. Wunderlich, F. (Kraftwerk Union 
A.G., Erlangen (Germany, F.R.)). 1975. 12p. (In German). (CONF- 
750369—1). INIS. 

From Meeting of the thermo- fluiddynamics division of the 
Nuclear Technical Society; Bensberg, German, Federal Republic of 
(F.R. Germany) (11 Mar 1975). 

3 figs.; 4 refs. 

The thermal resistance at the cold gap between the fuel 
pellets and the cladding tube influences the fuel temperature and 
thus most of the mechanisms taking place during operation in the 
reactor. This, for example, concerns the fission gas release and the 
thermal expansion of the fuel. Both effects affect the cladding tube 
behaviour: The inner pressure of the fuel rod depending on the 
fission release influences the cladding tube stresses and therefore 
the cladding tube — expansions. The thermal expansion of the 
fuel plays a decisive role in the mechanical interaction between fuel 
and cladding tube. During age loss-of-coolant accidents, the 
fission thermal resistance influences the time course of the cladding 
tube temperatures which is of primary interest. 
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19659 (EUR—5420) 50MWe Dodewaard nuclear power plant. 
Annual report 1974, (Commission of the Euro Communities, 
Luxembourg). Mar 1976. 7 dy Netherlandish). INIS. 

The availability of the station during the year was 61.9%, 
notwithstanding ae of three safe-ends; from this refuel- 
ing outage the availability was higher than 99.5%. On April 15 the 
station was shut down for the fifth refueling. Again crack indications 
were found in three safe-ends on the reactor vessel, which have been 
replaced. At the end of this repair, weld spatters set several lead 
blankets on fire, causing severe chlorine contamination inside the 
drywell. The necessary intensive cleaning programme extended the 
outage, already extended by the repair of the safe-ends, by another 
month. The cleaning also took 200 manrem extra radiation dose. 
When removing the core from the reactor vessel—needed for the 
repair of the safe-ends—faulty connections between the control rods 
and the followers were found. It was decided to remove all the 
followers. This resulted in higher local flux ; after start-up the 
station therefore ran on lower power until burnup decreased these 
flux peaks to acceptable levels. The first overhaul of the turbine took 
place after 36000 running hours. Apart from some expected erosion 
at the end of the low pressure turbine, the turbine as a whole was in 
excellent condition. 


19660 (INIS-mf—3108/29) Creep collapse of TAPS fuel clad- 
ding. Chaudhry, S.M.; Anand, A.K. (Bhabha Atomic Research 
Centre, Bombay (India)). 1975. 7p. INIS. 

From Symposium on structural mechanics; Bombay, India (20 
Mar —~ 


refs. 
Densification of UO2 can cause axial gaps between fuel pelets 
and cladding is unsupported (internally) at these regions. An analysis 
is carried out a the possibility of creep collapse in these 
regions. The analysis is based on Timoshenko’s theory of collapse. 
At various times during the residence of fuel in the reactor the 
following parameters are calculated : (1) inelastic collapse of perfect- 
ly circular tubes, (2) plastic instability in oval tubes, (3) effect of 
creep on ovality, and (4) critical oa ratio. Creep is considered 
to be a non-linear combination of the following : (a) thermal creep, 
(b) intrinsic creep, (c) stress aided radiation enhanced creep, and (d) 
stress free growth. The results obtained are compared with G.E. 
predictions. The results do not predict collapse of TAPS fuel clad- 
ding for five year residence time. 


19661 (JAERI-M—6233) Burnup analysis of the power reactor. 
2. Analysis of core performance of JPDR-1 by FLORA. Ezure, H. 
(Japan Atomic Energy Research Inst., Tokyo). Sep 1975. 50p. (In 
Japanese). INIS. 

In burnup analysis of JPDR-1 with FLARE, problems were 
found. The program FLORA was developed for solution of the 
problems. By benchmark tests FLORA was found to be useful for 
three-dimensional thermal-hydrodynamic analysis of BWRs. It was 
applied to analysis of the burnup of JPDR-1. The input data and 
option of FLORA were corrected by referring to the results of 

ma probe tests for JPDR-1. The void, source and burnup 
distributions were calculated each month during the operation. The 
burnup distribution in three assemblies revealed by a destructive test 
agrees better with that by FLORA than by FLARE. It was shown 
that the distortion of power distribution around the control rods by 
FLORA was smaller and closer to that by the gamma probe tests 
than by FLARE, and the connector of fuel assemblies and the plugs 
in the reflector had much influence on the power distribution. 


19662 (Juel—1283) District heating of the places situated round 
the nuclear power plant KRB Gundremmingen. Bohn, T.; Jaek, W.; 
Sauer, E. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
tn gm Systemforschung und Technologische Entwick- 
lung). Mar 1976. 186p. (In German). INIS. 

20 figs.; 105 tabs. 

The study deals with the possibilities of district heat supply 
using the realistic example of the KRB Gundremmingen boiling- 
water reactor. The area to be supplied is located in the Federal State 
of Bavaria, situated to the right and left of the Danube river, and 
comprises the districts of Dillingen and Guenzburg. The total popu- 
lation of the area is 55,000. Maximum straight-line distances from the 
nuclear power station are about 10 km in north-east direction, and 
about 15 km in south-west direction. The results show that some 

laces indicate characters that are in favour of district heat supply. 

owever, the heat price is adversely affected by the narrow road 
configuration in the ancient tower centers, the low consumption of 
heat resulting from the small number of inhabitants, as well as the 
large distances from the power station. The advanced projection of 
blocks B and C does no longer permit a thermodynamically mean- 
ingful extraction of heat from the power station, so that the advan- 
tage of cheap nuclear heat thus is partly lost again. Added to this is 
the fact that, due to the activity in the direct-cycle unit of the 
boiling-water reactor, the heat exchangers for district heat extraction 
fall into the controlled area, thus results indicate that the heat cost 
for residential heating expected at present are above those of individ- 
ual central heating plants. 
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19663 (MRR—156) Analog computer model of a nuclear power 
station with boiling-water reactor. Jaschek, H.; Moursi, Z. (Tech- 
nische Univ. Muenchen (Germany, F.R.). Lehrstuhl fuer Reaktor- 
dynamik und Reaktorsicherheit). Apr 1976. 85p. (In German). INIS. 

14 figs.; 17 refs. 

An analytical model will be set up describing the dynamic 
behaviour of a nuclear power station using a boiling water reactor. 
The model will be simulated on an analog computer and the stability 
behaviour of the uncontrolled nuclear plant will be investigated. 


19664 (PB—246054) MEKIN: MIT-EPRI nuclear reactor core 
kinetics code. Final report. Bowring, R.W.; Stewart, J.W.; Shober, 
R.A.; Sims, R.N. (Massachusetts Inst. of Tech., Cambridge (USA)). 
Sep 1975. 104p. NTIS $5.50. 

The computer program MEKIN provides a solution in three 
dimensions for the time-dependent, two-group, neutron diffusion 
equations and corresponding thermal-hydraulic equations that model 
the transient behavior of a light water moderated power reactor. 
The code accepts initial steady state power level, inlet coolant 
temperature and flow rate. It first computes the initial steady state 
flux and power distributions throughout the core and then the 
response to a user-specified transient (change in inlet flow, tempera- 
ture or control rod pattern). For PWR’s the code represents tran- 
sient cross flow between thermal-hydraulic channels. This docu- 
ment, in three parts, describes the code capabilities and overall 
calculational strategies, the instructions for setting up a problem, and 
the detailed structure of the program for those who may wish to 
make changes in it. (GRA) 


19665 (PB—252227) Experimental methods in two-phase flow 
studies. Final report. Hewitt, G.F.; Lovegrove, P.C. (UKAEA Re- 
search Group, Harwell. Atomic Energy Research Establishment). 
Mar 1976. 247p. NTIS $8.00. 

This report presents a survey of experimental methods and 
instrumentation in two-phase flow. Methods are reviewed under 
first, second, and third order parameters. First order parameters 
(those of direct interest to the designer) include primary design 
parameters applying to the steady state (e.g., pressure drop, maxi- 
mum heat-flux, etc.) and primary design parameters applying to fault 
conditions (e.g., discharge rate, void growth, etc.) Second order 
parameters include flow pattern, mass-flow distribution, drop-size 
measurement, temperature distribution, etc., and are not generally 
used in the design of the system. However, both they and the time- 
varying parameters (third order may be of vital importance in 
establishing new methods for evaluation and understanding of design 
parameters). The report deals briefly with modeling of two-phase 
systems and improving their performance. (GRA) 


19666 (RT/ING—75-18) Zircaloy spacer grid for boiling light 
water reactors. Borgiani, F.; Cali, G.P.; Cerretti, P.; Pazzo, P. 
(Comitato Nazionale per l’'Energia Nucleare, Rome (Italy)). 1975. 
4lp. (In Italian). INIS. 

The need to increase the neutronic efficiency of the new 
cores of BWR’s, lead to study of types of spacer-grids made of low 
neutronic absorption materials such as Zircaloy-4. The particular 
mechanical behaviour of this material suggested design spacer-grids 
such as to require only blanking, slotting, and bending operations as 
plastic forming and to avoid drawing effects. The optimization of the 
bending procedure leads to a final spacer-grid configuration equally 
stiff in all directions and planes. Only for the elastic constraints 
nickel alloy sheets were used to simplify the spacer design. The rigid 
constraints, supporting the rods have been obtained directly from the 
spacer structure. Calculations were performed to verify the mechani- 
cal strength of the main grid components. In this framework a 
computer code was developed to find the best elastic characteristic 
of the elastic constraints taking into account the machining toler- 
ances. Some original methods to test the integral behaviour of the 
grid assembled as well as the procedures to be adopted for its best 
maintenance are described. 


19667 (RT/ING—75-19) Connection between end plates and 
rods in a BWR fuel element. Cali, G.P. (Comitato Nazionale per 
I'Energia Nucleare, Rome (Italy)). 1975. 91p. (In Italian). INIS. 

The problem of the connection between the end plates and 
the rods of a BWR fuel element is analytically formulated. The 
behaviour of the springs coupling the rods with the upper plate is 
analyzed with particular detail since the deformation of these springs 
affects the forces at the interface of the fuel element structure 
components. A tool is given to design the springs according to some 
considerations regarding the mechanical strength of the interacting 
components as well as the influence of the possible geometrical 
— of the system that can arise during the fuel element 
ifetime. 


19668 Emergency cooling system for nuclear reactor. Azuma, M. 
(to Hitachi Ltd.). Japanese Patent 1973-31,199/B/. 26 Jul 1968. 3p. 
(In Japanese). 

An emergency cooling systems for a light water cooled 
reactor is described wherein a reactor room in which the principal 
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parts of the reactor are provided and a water tank which is filled 
with emergency om water are separated by a partition wall and 
wherein the water in the tank is introduced into the reactor room 
upon a loss-of-coolant accident in the nuclear reactor. The ECCS 
systems is characterized by a an opening portion which is 
formed in the partition wall and which brings the reactor room and 
the water tank into communication, a rupture disc which closes the 
opening, a link mechanism one end of which is coupled to the 
rupture disc, and a piston to which the other end of the link 
mechanism is coupled and which operates due to a pressure rise 
within the reactor room. Upon the occurrence of an accident, a 
force on the rupture disc is sharply amplified by the link mechanism, 
so that the rupture disc is reliably broken to ensure the operation of 
the emergency cooling system. 


19669 Fuel element skeleton. Bezold, H. (to Siemens A.G., 
Berlin (F.R. Germany); Siemens A.G., Muenchen (F.R. Germany)). 
a Patent 2,259,495/A/. 6 Jun 1974. 13p. (In German). 

12 figs. 

In ao to achieve sufficient rigidity for the fuel element 
skeleton of a LWR, a nonyielding mechanical joint independent of 
the material used is arranged between the control rod guide tubes 
and the spacer grid. For this purpose, hollow or solid pins are 
welded to the outer surface of the guide tubes. They consist, e.g., of 
the same material as the guide tubes. The pins are supported above 
and below in tongues with boreholes for holding fixtures, in slots, or 
in openings on projections curved outward of, e.g., diametrally 
opposed mesh walls. This kind of joint is especially suited for control 
rod guide tubes made of zirconium or zirconium alloys and a spacer 
grid of arbitrary shape made of steel. 


19670 Method for conditioning nuclear fuel. Thompson, J.R.; 
Rowland, T.C.; Proebstle, R.A.; Rosicky, E.; Van’t Hoff Snyder, 
T.M. (to General Electric Co.). French Patent 2,267,609/A/. 11 Apr 
1975. 23p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 12 Apr 1974, US. 

Description is given of a method for achieving fairly rapid 
variations of the power level. It consists in increasing the interaction 
power between pellets and their cladding up to a desired maximum 
power level at a rate lower, than a critical rate capable of damaging 
— due to the interaction between pellets and claddings. This 
can apply to nuclear reactors of the heterogeneous type. 


19671 Recommendation of the Reaktor—Sicherheitskommission 
during the 103rd meeting on March 19th, 1975. Bundesanzeiger; 27: 
No. 99, 2(Jun 1975). (In German). 

Recommendations for a limitated operation (80% rated 
power) of the Wuergassen reactor regarding scram accumulator, 
emergency cooling system, and control rod worth minimizer, and 
recommendations for the use of the control rod worth minimizer at 
the Brunsbuettel reactor were made. 


19672 Thermal power plant with steam cycle. Pacault, P.H. (to to 
Fives-Cail-Babcock). French Patent 2,460,561/A/. 3 Jul 1975. 13p. 
(In German). 


The thermodynamic efficiency of the nuclear power plants 
oes to be proved (pressurized and boiling water reactors) is 
relatively low. Thus the nuclear power plants require high capital 
costs of which the nuclear heat represents the most expensive 
portion. Besides, the largest portion of the heat is radiated to the 
ambient air or water, resulting in a heavy thermal stress. The 
invention is based on the task to minimize these disadvantages by 
increasing the thermal efficiency of the method of operation by 
taking live steam from the steam generator, which is mechanically 
compressed and utilized for the superheating or for the intermediate 
superheating of the working fluid. 


19673 Method of prolongation of the fuel cycle of a boiling-water 
reactor. Mattern, J. (to Licentia Patent-Verwaltungs-G.m.b.H.). 
German(FRG) Patent 1,614,047/B/. 25 Sep 1975. Ip. (In German). 

According to the device, in a boiling-water reactor at the end 
of the projected fuel cycle, i.e. after all control rods have been 
pulled out, maintaining the nominal power the fuel cycle can be 
prolonged by reducing the feed water temperature, thus reducing 
the steam bubble content of the water serving as moderator. 


19674 Steam generator. Meier, F. (to Gutehoffnungshuette 
Sterkrade A.G.). German(FRG) Patent 2,259,076/C/. 30 Oct 1975. 
4p. (In German). 

2 figs. 

In the case of boiling-water reactors with forced-circulation 
cooling, the critical heat flux is reduced by recirculated steam, and 
cavitations in the pumps may appear. The device serves to ensure a 
sae functioning of the steam rators even when the water 
evel in the steam generator is falling. At the same time it is to 
prevent the danger of unsteady steam generation, to improve the 
separation in the steam separators, and to simplify the constructive 
expenditure of these steam generators 
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19675 Dynamic simulation of a boiling water nuclear reactor. 
Girijashankar, P.V. (Indian Inst. of Tech., Kanpur); Srikantiah, G.; 
Pai, M.A. Ann. Nucl. Energy; 3: No. 2/3, 133-145(1976). 

For the application of modern control theory, specifically 
optimal control, to the boiling water reactor, it is necessary to have a 
linear model that is validated. The nonlinear model of the BWR 
derived on the basis of physical laws and empirical relations is 
linearized around an operating point and the model if verified against 
experimental results by simulating various tests such as the pressure 
transient test, change in power to recirculating pump etc. The 
transport delay occurring in the model is approximated by various 
representations and the results are cmnant with the exact delay 
representation. Validation such as discussed in the paper forms the 
basis for devising appropriate control strategies in the presence of 
disturbances. 


19676 Design objectives for light water spent fuel storage facili- 
ties at nuclear power plants. Hinsdale, IL; American Nuclear Society 
(1976). 22p. CONS—02157). $16.00. 

This standard presents minimum design requirements of facili- 
ties for the storage and preparation for shipment of spent fuel from 
light-water moderated and cooled nuclear power stations. It contains 
requirements for the design of the spent fuel storage pool, including 
spent fuel storage racks, pool make-up, instrumentation and cleanup 
systems, pool structure and integrity, radiation shielding, residual 
heat removal, ventilation, filtration and radiation monitoring sys- 
tems; the cask loading area, mage illumination, radiation moni- 
toring, requirements for handling and decontamination of the ship- 
ping casks; and building structure and integrity, including require- 
ments for ventilation, containment, fire protection and communica- 
tion. 


19677 Water inner circulation device for a reactor vessel. Eriks- 
son, O. (to ASEA-ATOM AB). Swedish Patent 382,880/B/. 16 Feb 
1976. Sp. (In Swedish). 

A water inner circulation device for a reactor vessel compris- 
ing a pump mounted in the reactor vessel and driven by a water- 
cooled electric motor mounted in a housing outside the reactor 
vessel, the shaft of the pump passing through the reactor-vessel 
bottom and being pall Bs to the motor shaft in a member mechani- 
cally connected to the bottom of the reactor vessel in the vicinity of 
the motor housing, the pump shaft being surrounded by a resilient 
sealing ring, the reactor vessel communicating with the cooling 
channels of the pump, when the latter is operating, via a slot 
surrounding the pump hollow cylindrical shaft, characterized in that 
the slot inner end is used for/forming a circular space surrounding 
the pump shaft and surrounded by the motorhousing, in which is 
coaxially mounted a separating cylindral wall, the upper edge of 
which is tightly applied against the inner wall of the motor-housing 
to which it is fastened vertically, the inner surface of said wall being 
turned towards the outer surface of a circular packing-box, the outer 
surface of said separating wall constituting a separating radical inner 
surface for a circular chamber through which flow the motor 
cooling water. 


19678 Reactor core with accurately positioned fuel-batteries. 
Borrman, B.E. (to ASEA-ATOM AB). Swedish Patent 383,575/B/. 
15 Mar 1976. 4p. (In Swedish). 

Addition to the Swedish patent 370,806. 

A reactor core containing a grid for a plurality of fuel 
batteries each of which is constituted by several claddings containing 
fuel-rods, said grid comprising square members —e y and being 
located at the core upper-end, each square member surrounding a 
group of four fuel batteries, spring-contacts being mounted between 
the fuel batteries and the grid, slots being provided between the 
batteries for the four arms of a centrally mounted cross-sla 
control-rod, each slot being provided at the grid-level, with a 
flexible spacing device, the overall was determining the eg 4 
dimension is equal to, or higher than, the largest thickness of arm D 
of the above-mentioned control-rod, said spacing device constituting 
one of the control-rails the fuel batteries fixed to the fuel-element 
envelope, as well as the control-rails fixed to the grid, characterized 
in that each battery control-rail forms a closing surface at right 
angles to the wall of the adjacent battery and directed toward the 
= nearest surface in contact with the above-mentioned control- 
rail. 


19679 Application for the decomissioning of the Kernkraftwerk 
Brunsbuettel rejected. Energiewirtsch. Tagesfragen; 26: No. 7, 382(Jul 
1976). (In German). 

The 10th division of the Regional Administrative Court in 
Schleswig has rejected, on the 2nd of July the application by 21 
citizens for the temporary decommissioning of the Kernkraftwerk 
Brunsbuettel on the Elbe estuary. It does not follow that the action 

inst the operation of the nuclear power plant, which operates 

ready on a test basis since June 23rd, has been rejected altogether. 

= "a which will possibly begin only next year, will 
rule on that. 


19680 KRUPP thermal insulating system using a hot liner in 
prestressed concrete pressure vessels for nuclear reactors. Spandick, 
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W.; Ulrich, W. (Krupp (Friedr.) G.m.b.H., Essen (F.R. Germany). 
Pema ge itut). Tech. Mitt. Krupp, Forschungsber.; 34: No. 1, 43- 
56(Jul 1976). (In German). 

14 figs.; 13 refs. 

Comparison of the KRUPP thermal insulating system with 
other design concepts is made. Liner problems solutions are 
presented. Use in prestressed concrete pressure vessels for light- 
water and high-temperature reactors is presented. 


19681 Andritz main coolant pump for PWR and BWR 
Versollmann, W.; Moritz, G. Nucl. Eng. Int.; 21: No. 247, 58-60(Aug 


1976). 
The hydraulic features and design principles of the main 
coolant pumps built by the Andritz Company are i . The 
sealing system of a PWR main coolant pump is explained and the 
fundamental design is described. These are descriptions also of 
the auxiliary system and hydraulic testing of the pump. 


19682 Analysis of the causes and of delays in 
licensing. Report for the cabinet meeting on June 9th, 1976. Umwelt 
(Inf. Bundesminist. Innern); No. 50, 9-15(Aug 1976). (In German). 
The following issues are discussed: vy) ‘olitical and economic 
importance of delays in the field of energy; (2) Safety conditions and 
Po tical conditions for a fast development of nuclear energy. (3) 
icensing procedures; (4) Basis causes for procedural difficulties 
when dealing with projects; (5) Difficulties in licensing on procedur- 
al grounds with regard to a 5 (6) Difficulties in licensing 
owing to problems connected with furnishing the proof concerning 
safety; (7) Political difficulties; and (8) Possible future difficulties in 
licensing and supervisory procedures owing to problems of waste 
management. 


Notice of the public announcement of the 8th amendment 
to the 6th partial licence for the erection of the nuclear power station 
at Philippsburg. Bundesanzeiger; 28: No. 159, 2(Aug 1976). (In 
German). 

- communication only. 


19684 Shutdown for Kernkraftwerk Brunsbuettel rejected. Ener- 
a Taperregen: 26: No. 8, 465-466(Aug 1976). (In German). 
refs. 


The administrative court Schleswig, in its verdict of June 
24th, 1976 - 10 D 56/76 - has rejected the suit for restitution of the 
action’s suspensive power (which would have amounted to a shut- 
down of the Kernkraftwerk Brunsbuettel) and has awarded the costs 
against the plaintiff. The grounds upon which the decision was based 
are presented. 


19685 Development of the fuel-cycle costs in nuclear power sta- 
tions with light-water reactors. Brosch, R.; Moraw, G.; Musil, G.; 
Schneeberger, M. (Kernkraftwerk-Planungsgesellschaft m.b.H., 
Vienna (Austria)). At. Strom; 22: No. 5, 116-120(Sep 1976). (In 
German). 

9 figs.; 23 refs. 

The authors investigate the fuel-cycle costs in nuclear power 
stations with light-water reactors in the Federal Republic of Ger- 
many in the years 1966 to 1976. They determine the effect of the 
price development for the individual components of the nuclear fuel 
cycle on the fuel-cycle costs averaged over the whole power station 
life. Here account is taken also of inflation rates and the change in 


the DM/US $ pany. In addition they give the percentage ager. 
“Cc uel- 


tionment of the fuel-cycle costs. The authors show that real 
cycle costs for nuclear power stations with light-water reactors in 
the Federal Republic of Germany have risen by 11% between 1966 
and 1976. This contradicts the often repeated reproach that fuel costs 
in nuclear power stations are rising very steeply and are no longer 
competitive. 


19686 Zero-leakage spent-fuel storage pool design and construc- 
tion. Edelstein, J. (Fluor Pioneer Inc., Chicago); Koehler, A.C.; 
Larsen, D.E.; Powell, R.C. Trans. Am. Nucl. Soc.; 24: 360-361(Nov 


1976). 
From Transactions of the American Nuclear Society 1976 
international meeting; Washington, DC, USA (14 Nov 1976). 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 19658, 19664, 19665, 19668, 
19669, 19672, 19676, 19680, 19681, 19685, 19686, 19820, 19827, 
19968, 19977, 19978, 19994, 20005, 20011, 20051, 20057, 20060, 
20061, 20062, 20078, 20084, 20090, 20092, 20093, 20094, 20095, 
20096, 20097, 20098, 20106, 20119, 20120, 20124, 20128, 20129 


19687 (AED-Conf—76-050-011, pp 10 p.) Fire protection de- 
vices in the controlled region of GKN nuclear power station. Bern- 








2004 ERDA ENERGY RESEARCH ABSTRACTS 


hardt, S.; Grauf, E. (Gemeinschaftskernkraftwerk Neckar G.m.b.H., 
Neckarwestheim (F.R. Germany)). 1976. (In German). 

Available from ZAED. 

In VGB conference ‘auxiliary components in nuclear power 
stations 1976’. General papers and technical papers. Section A. 

In the GKN nuclear power station (‘Neckar reactor’), an 805 
MW PWR reactor whose start-up is scheduled for the near future, 
fire protection measures have been realized that go far beyond those 
realized in other German nuclear power stations. One of the main 
reasons is that the authorities, recal y a fire in the —— cavity 
during construction and the Browns Ferry fire, are extremely thor- 
ough in their examination. Further subsections have been added to 
the fire prevention sections in order to provide better quenching 
devices for potential fire sites. 


19688 (AED-Conf—76-050-014, pp 8 p.) Operational experience 
with mechanical equipment and armatures in the nuclear power station 
at Biblis. Eisermann, W. 1976. (In German). 

2 figs. Available from ZAED. 

In VGB conference ‘auxiliary components in nuclear power 
stations 1976’. General papers and technical papers. Section A. 

One year’s operational experience is now available for the 
1,200 MW block Biblis A. An availability of 88% was achieved. The 
outage times due to failures lasted up to 150 hours in some cases. 
About 60% of these outages were caused by components of the 
secondary circuits while 40% were due to components inside the 
reactor area. In spite of the fact that the overall operational behav- 
iour of the plant been positive so far, further efforts are neces- 
sary towards a optimizing single components of this 
nuclear power station. The problems in question - simple and oper- 
ationally safe structural elements, easy inspection and maintenance, 
use of installation aids, and testability-are discussed from the operat- 
ing personnel’s point of view by the example of the main coolant 
pumps. 


19689 (AED-Conf—76-113-003) Influence of the axial flux re- 
distribution on the reactivity of a pressurized-water reactor. Fehren- 
bach, W. (Babcock - Brown Boveri Reaktor G.m.b.H., Mannheim 
(Germany, F.R.)). 1976. 5p. (In German). (CONF-760143—2). INIS. 

From Specialist’s meeting on the physics of feedback pro- 
cesses in nuclear reactors; Geesthacht, German, Federal Republic of 
(F.R. Germany) (22 Jan 1976). 

3 figs.; 2 tabs. 

As the reactivity release through axial flux redistribution in 
power reduction is always maximum for the end of the cycle while 
this moment is already the most critical one for shutting down a 
reactor without this effect, the reactivity release with load reduction 
must either be calculated in 3D, or the axial flux redistribution must 
be additionally considered in 2D (x-y) calculations. 


19690 (K-OP—185(Rev.1)) Economics of PWR spent fuel recov- 
ery. Ledford, S.G.; Gift, E.H. (Oak Ridge Gaseous Diffusion Plant, 
= % og 5 Sep 1975. Contract W-7405-ENG-26. 30p. Dep. 


The results are presented of an analysis of the economics of 
spent PWR fuel recovery. The plutonium indifference value, the 
associated breakeven reprocessing cost and overall fuel cycle costs 
were estimated as functions of the price of UsOs, the price of 
uranium enrichment, and the increased cost of fabricating mixed 
oxide fuel assemblies (relative to UO2 fabrication). The impacts of 
spent fuel storage costs on fuel cycle costs and breakeven reprocess- 
ing costs were also investigated. Plutonium “indifference” values 
were calculated in the traditional manner; i.e., they represent the 
values at which the reactor operator is indifferent either to recovery 
and reuse of the plutonium (and uranium) or to recovery and sale of 
the uranium and plutonium. The “breakeven” reprocessing cost 
represents the price that the reactor operator could afford to pay for 
_ reprocessing and waste management (combined) such that his total 

fuel cycle cost is the same with or without fuel recovery. 


19691 Nuclear power plant. Jungmann, A. (to Siemens A G). 
=” Patent 2,261,034/A/. 20 Jun 1974. 9p. (In German). 
igs. 

The steel liner of the PWR is surrounded by a massive 
concrete vessel. The cover of the steel liner, but also, e.g., the vessels 
for the main coolant pumps and the steam generators, are provided 
with a bursting resistance. It consists of concrete segments of rectan- 
gular cross-section against which a catching ring is supported. The 
catching ring is mounted above the cover with hinged supports. The 
supports are pre-stressed. By dividing them into segments the con- 
crete masses te oe limited mobility. Additionally, the segments 
may be penetrated by rigid columns, or rigid cells may hang on them 
surrounding the parts to be protected. 


19692 Light water coolant reactor. Kausz, I.; Stuenkel, H.; 
Wille, H. (to Siemens A G). German(FRG) Patent 2,300,185/A/. 11 
Jul ~~ (In German). 

i 


A coolant treatment system is connected in a by-pass to the 
reactor coolant pump of the PWR. It also comprises a tritium 
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removal device for which a flow-rate of, e.g., 0.5% of the total 
amount of reactor coolant is set. It consist of a water-stipping tower 
or a two-temperature exchange system. With it the tritium contact of 
the reactor coolant is kept at a value of 0.2 Ci/m®* independently of 
the operating time. 

with the liquid waste. 


19693 Steam generators in PWR’s. Michel, R. (to Kraftwerk 
Ruhr 


ges of reactor coolant may be released 


Union A.G., Muelheim an der (F.R. Germany)). 
emer ag Patent 2,312,726/A/. 26 Sep 1974. 5p. (In German). 

4 figs. 

The wend pr were! of the PWR operates according to the 
principle of nat circulation. It consists of a U-shaped tube bundle 
whose free ends are welded to a bottom plate. The tube bundle is 
surrounded by a cylinder jacket which has slots closely above the 
bottom or tube plate. The feed water mixed with boiling water 
enters the tube bundle through these slots. Because of its buoyancy, 
the steam-water mixture flows upwards. Below the tube plate there 
are chambers for distributing and collecting pressurized water sepa- 
rated by means of a partition wall. By omitting some tubes, a free 
alloy is created so that the tubes in the center get sufficient water, 
too. By asymmetrical a of the partition wall it is further 
possible to limit the tube alloy only to the inlet side for pressurized 
water. The flow over the tube plate is thus improved on the inlet 
side. 


19694 Prestressed concrete in the building of nuclear power 
plants in the light of the 7th FIP Congress. Kaifasz, S. (Polska 
Akademia Nauk, Warsaw. Instytut Podstawowych Problemow 
Techniki); Zielinski, J.L. (Politechnika Warszawska (Poland)). Jnz. 
Budownictwo; 32: No. 6, 233-239(1975). (In Polish). 

The construction and erection methods of power plants with 
water-water reactors are described. The methods of pressure tank 
prestressing are discussed. The problems connected with strands 
protection against corrosion are mentioned. 


19695 Zarnowiec: the first Polish nuclear power plant. Karolc- 
zuk, H. Energetyka; 29: No. 5, 146-150(1975). (In Polish). 

tions concerning the construction of the first, Polish 
nuclear power plant are presented. The appointed construction time- 
limits and the co-operation of deliveries are discussed. The most 
important technical and economic problems concerning the future 
power plant are described. 


19696 Nuclear power plant with a pressurized water reactor. 
Kraupa, W. (to to Siemens A.G.). German(FRG) Patent 2,364,638/ 
A/. at = 1975. 7p. (In German). 

igs. 

The pressurized water reactor (PWR) has a pressure vessel 
which is situated in the reactor cavity of a biological shield made of 
concrete. From the cylinrical outer wall of the pressure vessel pipe 
nozzles duct the light water of the primary cooling circuit. These 
nozzles change over into main cooling pipes which pass through 
openings in the biological shield. In the concrete of the shield a 
thatch is attached around each pipe of the main cooling system 
which overlaps on its faces the concrete with ring discs. In the ring 
space between the pipes and the thatches a piece of pipe is concentri- 
cally inserted which continues in the gap between the pressure vessel 
and the shield with fivefold wall thickness as a ring. At the connec- 
tion of this ring to the piece of pipe a ring disc is flexibly mounted. 
In the case of increase of pressure in spaces such as in the reactor 
cavity or in other systems nearby the piece of pipe the additional 
coolant for example, is drained off through the piece of pipe. Also, 
the ring disc acts as a relief valve and contributes to the release of 
pressure during accidents. Besides, on the piping for the main 
coolant trip dogs can be provided which pass the forces by means of 
the pieces of pipe into the shield. 


19697 Steam generator. Reisacher, R. (to to Siemens A.G.). 
—— Patent 2,256,633/B/. 20 Mar 1975. 5p. (In German). 


igs. 

The invention pertains to a steam generator, especially for 
pressurized-water reactors (PWR), with two U-bundles of tubes, the 
shanks of which are facing each other, and the tube plates of which 
are connected by common inlet and outlet chambers for the primary 
medium passing the tubes of the U-bundle of tubes, whereby separate 
zones are provided for preheating, evaporation and superheating of a 
secondary medium and whereby a trap is lined up before the 
superheater zone. 


19698 Nuclear reactor. Aleite, W.; Bock, H.W. (to to Siemens 
A.G.). German(FRG) Patent 2,346,725/A/. 27 Mar 1975. 1lp. (In 
German). 

3 figs. 

In PWR reactors of, e.g. 1211 MWe), irregular power 
distributions due to xenon poisoning of some parts or to -up may 
occur during operation. For a better monitoring of local power 
densities, at least 50 neutron flux i are therefore 
distributed in a reactor core with a core height of 3.50 m or more. 
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Furthermore, at least 50 control rods - e.g., so-called ‘grey’ control 
rods with a reactivity of 0.05% to 0.005%. are distributed as single 
rods or in groups for — control with a constant power distribu- 
tion across the core. y can be moved over the whole core height 
and are connected with measuring probes. A computer using, ¢.g., a 
diffusion programme, is connected with the measuring probes and 
precalculates a motion programme from the measured values. With 
this programme, single rods or groups of 10 control rods at the most 

moved in re; sequence over the core height in such a 
way as to avoid | power independently of power changes. 
The computer can be shut off during steep load ramps with re, to 
moving the control rods in order to avoid local power peaks. 


19699 Nuclear reactor. Schabert, H.P.; Laurer, E.; Strickroth, 
E. (to Kraftwerk Union A. G). German(FRG) Patent 2, 346, 483/A/. 
27 Mar Pe 15p. (In German). 


gs. 

In case of a leak in a PWR reactor of, e.g. 1,000 MWe with 
coolant flowing into the reactor sump, the reactor can be emergen- 
cy-cooled with the aid of a sump pump which pumps the coolant 
back into the coolant circuit. The sump pump itself is installed in a 
recess in the containment which is constructed as a steel or concrete 
sphere with a steel shell. The driving motor of the sump pump, 
which may be a centrifugal pump with a nominal speed of 1, 
rpm, is installed outside the containment. It is connected with the 
pump across a coupling and the pump shaft in friction-type locking. 

shaft is sealed towards the containment wall by sealings, e.g. a 

shaft seal packing with face seal rings. The pressure pipe of the 

ump, which may also be used for residual heat removal, may be 
located inside the containment. 


19700 Self-powered neutron detector. Klar, E.; Spillekothen, 
H.G.; Haller, P. (to Kraftwerk Union A.G.). German(FRG) Patent 
—— 12 Jun 1975. 9p. (In German). 

4 figs. 

The neutron detector characterized by a long life and high 
sensitivity is set up outside the reactor core of, e.g., a pressurized 
water reactor for measurement of the neutron flux. An insulating 
type of ceramic material carries a concentric arrangement of an 
emitter tube with one collector tube each on both sides. The emitter 
tube is made of cadmium or gadolinium, the collector tubes are made 
of tin, zirconium or inconel. Between the emitter and the collector 


tubes there may by a layers made of aluminum oxide. Both 


collector tubes are connected with each other beyond the front faces 
of the emitter tube. In order to increase the sensitivity of the 
detector, the three layers may be attached to the insulating tube also 
as fins. The unit can be used up to 500°C. 


19701 Nuclear power plant with steam tor. Schabert, H.P. 
(to to Siemens A.G.). German(FRG) Patent 2,244,549/B/. 24 Jul 
1975. 6p. | a German). 


Light water which is used as a primary cooling agent in a 
PWR emits its heat in a steam generator. This generator feeds a two- 
stage steam turbine with a high-pressure stage and a reheater and 
low-pressure stage connected in series. The reheater is heated with 
feedwater in forced circulation, which is, for example, diverted after 
the preheating zone of the steam generator or other dead water 
zones, and which is led back via a pump into the coolant injection 
system. The conveying pressure of ump is less than 15 bar. The 
feed water line to the reheater can also be channeled to a water 
cooler through an additional line, and it can be utilized for transmis- 
sion of heat during the start-up and shutdown as well as for emer- 
gency cooling. A preferred point for drawing off feedwater is the 
center of the tube plate of one of the generator’s U-nests of tubes 
which convey the primary medium. Besides, through this elutrition a 
concentration of salts in the dead water zones is avoided. 


generation system for marine pro- 

industrial applications. Hunger, H. (Babcock - Brown 

Boveri Reaktor G.m.b.H., Mannheim (F.R. Germany)); Schuler, 

T.M. (Babcock and Wilcox Co., Lynchburg, Va. (USA)). pp 833-836 

of In Reactor rere penn Duesseldorf, 30.3.-2.4.1976. Section 4: 

Reactor Benmeny ZAED (197 economics. Eggenstein-Leopoldshafen, F.R. 

D (1976). (In German) 

976) From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 

1 


4 figs. Short communication only. 


19703 Decontamination of primary circuit equipment using 
EDTA. O6ertel, K; Glaeser, E. (VEB Kernkraftwerk Bruno 
Leuschner, Greifswald (German Democratic Republic). Betriebsteil 
Kernkraftwerk Rheinsberg); Bosholm, J.; Hoffmann, H.J. (Ingen- 
ieurhochschule Zittau (German Democratic Republic)). Kernenergie; 
19: No. 4, setae aa (In German). 

ure of chemical decontamination of the internal 
surfaces od gtuae circuit equipment is described. It is based on a 
short-time reaction of an acid solution of EDTA at elevated tem- 
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peratures. Starting from tests on a laboratory scale, the procedure 
was tested in an isolated loop of the WWER-2 reactor. An evalua- 
tion of the “oye ure is given considering the amounts of metal 
oxides and the activity removed from the tective coatings in a 
single step as well as dosimetric and economic parameters. 


19704 Industrial nuclear boilers. Martinot, G. (Societe Tech- 
nique pour l'Energie Atomique (Technicatome), Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Entropie; 12: No. 
68, 17-21(1976). (In French). 
From the experience acquired in the military Booey propulsion 
program, pressurized light-water nuclear boilers have been devel- 
oped. The’ smaller of these boilers (up to 400MWM/cal) are of the 
compact type, ms the bigger ones be to 1100MWM/cal) of the 
loop type +o of boilers and their potential uses are 
ped irs decteiclty production, combined electricity and industrial 
steam production, combined electricity and district heating produc- 
tion, combined industrial steam and district heating, seawater desali- 
nation. 


19705 Nuclear propulsion for merchant ships. Baujat, J. (Societe 
Technique pour l'Energie Atomique (Technicatome), Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Entro- 
pie; 12: No. 68, 29-33(1976). (In French). 

Nuclear oe oy was first used in submarines. The experi- 
ence acquired in this way has shown the characteristics of naval 
propulsion reactors: essentially reliability, strength, manoeuvrability 
and ease of operation. The technique has now been perfected and the 
development of nuclear propulsion depends mainly on problems of 
safety, economic competitivity and legislation. With regard to safety, 
the technical solutions concern essentially the interface with the 
ship. Competitivity must be studied, not only in the case of replacing 
a conventional boiler by a nuclear boiler on a given type of vessel, 
but also against the wider background of a system of transport with 
optimization of all the factors of its economy. Finally, operation is 

a _ by legislation and much still remains to be done 
in this field. 


19706 Standardization of PWRs - a technical and economical 
necessity. Mattick, W. (Brown, Boveri und Cie A.G., Mannheim 
(F.R. Germany)). Tech. Ueberwach.; 17: No. 3, 82-84(Mar 1976). (In 
German). 

Standardized nuclear power plants are under discussion at 
present. The subject can be differently assessed, depending on the 
way it is looked at. This point is demonstrated by the lecture which 
follows, held on the occasion of the lecture series of the Vereinigung 
der Technischen Ueberwachungs-Vereine e.V. on December 4th, 
1975, in Duesseldorf, a lecture which, compared with the rendering 
of Dr.-Ing. Keller, KWU, takes quite a different view. 


19707 Kernkraftwerk Muelheim-Kaerlich. Pracht, F. (Kernk- 
raftwerk Muelheim-Kaerlich (F.R. Germany)). Energie; 28: No. 3, 
65-73(Mar 1976). - German). 

8 figs.; 1 tab. 

Design data and planning activities for the KKW Muelheim- 
Kaerlich are described in a brief survey. Project work, the a 
procedure, and the progress in the construction of the plant as well 
as a description of the various reactor components give a compre- 
hensive impression of the facility. 


19708 Steam power plant with a PWR reactor and a number of 
steam generators heated with pressurized water. Kelp, F. (to 
Kraftwerk Union A.G.). German(FRG) Patent 2,351,678/C/. 25 
Mar 1976. 6p. (In German). 

A steam power plant is described with a pressurized water 
reactor and at least two steam generators which are heated with 
pressurized water, at least two air-cooled condensation elements 
connected in series on the air side, marked by at least two steam 
generators connected in series on the pressurized-water side. 


19709 Modular steam generators for nuclear power plants. Kory- 
canek, J. Jad. Energ.; 22: No. 7, 268-272(Jul 1976). (In Czech). 

The production and operating feasibility is described of a 
modular configuration of steam generators for pressurized-water and 
fast reactors of nuclear power plants. The results are presented of 
the investigation of sodium-water interactions, of the values of heat 
transfer and temperature pulsation, and of the starting, steady-state 
and emergency modes of the steam generators. The experiments 
carried out so far showed that the Czechoslovak design of modular 
steam generator is characteristic of stable operation in the separator 
mode with an output of 5 to 30 MW 


19710 Rotork double seals for better nuclear actuator reliability. 
Marshall, P. Nucl. Eng. Int.; 21: No. 247, 51- —_ 1976). 

The problems of the manufacturers of nuclear actuators are 
discussed. The only significant demand for safety-related actuators is 
in the American designed PWR’s. The design of the actuators must 
be updated to accommodate stricter and constantly changing U.S. 
si which are guidelines rather than definitive parameters. 
The requirements for motorised valve actuators are discussed. The 
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problem of effectively sealing off the motorized areas from possible 
steam leakage was overcome by a system of double sealing. The 
design was proved in the Marviken reactor test bed where 14 
successive LOCA blowdowns were overcome. 


19711 Shortage of highly enriched lithium-7. Richardson, J.A. 
Nucl. Eng. Int.; 21: No. 247, 29-30(Aug 1976). 

Lithium is vital for water chemistry control in U.S. pressur- 
ized water reactors. The major supplier of the preferred isotope of 
lithium, the U.S. government, is to discontinue its production. This 
isotope, ‘Li, is preferred because it does not produce tritium under 
irradiation. Comparison of tritium activity per fuel using 1 ppm 
99.99% 7Li and 1 ppm 98.4% ’Li in the reactor coolant shows that 
the 1.6% ®Li in the latter results in a total tritium production 
increase of about 75%. Methods are discussed whereby, with modifi- 
cations to plant operations, the normal consumption of 7Li can be 
reduced. 


19712 Public announcement of the erection and operation of the 
Biblis-C reactor. Bundesanzeiger; 28: No. 197, 3(Oct 1976). (In 
German). 

Biblis-C is also to be equipped with a PWR and is to have a 
capacity of 3,765 MW(t) and 1,300 MW(e). 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 19368, 19680, 19825, 19855, 
19856, 20002, 20055, 20056, 20091, 20093, 20105, 20117 


19713 Method for the fabrication of graphite-fuel elements with 
holes to be filled with fuel for a pebble-bed reactor. Hilber, W. 
Aachen; Technische Hochschule (1974). 94p. INIS.(In German). 

50 figs.; 1 tab.; 10 refs. Available from ZAED. 

Thesis (Ph. D.). 

The steps, equipment, and course of fabrication in the manu- 
facturing of spherical graphite fuel elements with holes and the 
filling of these with fuel are described. An even number of concen- 
tric holes for the uptake of the fuel particles are thus made in a 
graphite sphere of nuclear-pure electro-graphite by drills and the 
corresponding equipment. The fuel is filled into the holes without 
pressure and mixed with a graphite binder mixture which also seals 
the filling opening. The application of electro-graphite as spherical 
material and the saving in effort and working procedures are to 
enable a cheap fabrication of the fuel element with holes as com- 
pared to hollow spherical elements or pressed elements. The deter- 
mination of the thermal load of the fuel element shows that the fuel 
temperature will be below the value allowed. The work is supple- 
mented by designs of machinery for the production equipment and 
by a costs analysis of the fuel element manufacture. 


19714 (AED-Conf—76-158-001) Cooling of nuclear power plants 
equipped with high-temperature reactor and helium turbine cycle. 
Foerster, S.; Hewing, G. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorentwicklung). 1976. 21p. (In 
German). (CONF-7605126—4). INIS. 

From VGB-specialist meeting) operation of cooling towers; 
Essen, German, Federal Republic of (F.R. Germany) (21 May 1976). 

16 figs.; 3 tabs.; 10 refs. 

After a description of the basic features of HTR single cycle 
systems and of the outstanding characteristics for cooling, design 
and components of the cold end (pre- and intermediary cooler, 
natural-draught dry cooling tower and water cycles) are dealt with. 
A few basic considerations deal with the mutual influence between 
the cooling system and the helium turbine system with regard to 
deviations from the layout state. Furthermore, safety and environ- 
mental impact problems are discussed. Finally, thermal decoupling 
from the cooling water for heating purposes is dealt with. This 
thermal decoupling is only economically justifiable in HTR single 
cycle systems without intermediary cooling. On the other hand, such 
piants are uneconomical purely for generating electricity. 


19715 (CEA-CONF—3440) Thermal insulation of high tempera- 
ture reactors. Cornille, Y. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Etudes Mecaniques 
et Thermiques). 1975. 12p. (In French). (CONF-151247-——1). INIS. 

From Colloquium on thermal insulators at high temperature; 
Paris, France (3 Dec 1975). 

Operating conditions of HTR thermal insulation are given 
and heat insulators currently developed are described (fibers kept in 
position by metallic structures). For future applications and higher 
temperatures, research is directed towards solutions using ceramics 
or associating fibers and ceramics. 


19716 (CEA-R—4718) Natural uranium - graphite - 
reactors. Behavior of U-1.1wt%Mo tubular fuels in power reactors. 
Arnaud, G.; Blanchard, P. (CEA Centre d'Etudes Nucleaires de 
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Cadarache, 13 - Saint-Paul-les-Durance (France). Dept. de Develop- 
pement des Elements Combustibles). Dec 1975. 133p. (In French). 
INIS. 


Numerous studies were made on the irradiation behavior of 
small U-Mo test bars. The resulting swelling data are applied to the 
tubular fuels in power reactors. These, contrary to small test bars, 
are subjected to large variations of temperature and geometry during 
their in-pile life. Rules concerning creep rate and fission gas release 
are experimentaly established for fuel bars. The special case of the 
ends is studied. 


19717 (CONF-761103—14) Gas-cooled reactors. Schulten, R.; 
Trauger, D.B. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.); Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W- 
7405-ENG-26. 18p. Dep. NTIS $3.50. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

Experience to date with operation of high-temperature gas- 
cooled reactors has been quite favorable. Despite problems in com- 
pletion of construction and startup, three high-temperature gas- 
cooled reactor (HTGR) units have operated well. The Windscale 
Advanced Gas-Cooled Reactor (AGR) in the United Kingdom has 
had an excellent operating history, and initial operation of commer- 
cial AGRs shows them to be satisfactory. The latter reactors provide 
direct experience in scale-up from the Windscale experiment to 
fullscale commercial units. The Colorado Fort St. Vrain 330-MWe 
prototype helium-cooled HTGR is now in the approach-to-power 
phase while the 300-MWe Pebble Bed THTR prototype in the 
Federal Republic of Germany is scheduled for completion of con- 
struction by late 1978. THTR will be the first nuclear power plant 
which uses a dry cooling tower. Fuel reprocessing and refabrication 
have been developed in the laboratory and are now entering a pilot- 
plant scale development. Several commercial HTGR power station 
orders were placed in the U.S. prior to 1975 with similar plans for 
stations in the FRG. However, the combined effects of inflation, 
reduced electric power demand, regulatory uncertainties, and pric- 
ing problems led to cancellation of the 12 reactors which were in 
various stages of planning, design, and licensing. 


19718 (GA-A--13997) Public Service Company of Colorado 330- 
MWéee) high-temperature gas-cooled reactor research and development 
program. rly progress report for the period ending September 
30, 1976. (General Atomic Co., San Diego, Calif. (USA)). 31 Oct 
1976. Contract E(04-3)-0633. 17p. Dep. NTIS $3.50. 

The rise-to-power testing at Fort St. Vrain was resumed on 
July 2, 1976 and continued through August 3, 1976. During this 
testing a power level of 27 percent was reached and various startup 
tests (SUTs) were performed on the reactor core to determine core 
reactivity, power distributions, primary coolant gas impurities, and 
fission product activity. The specific tests were as follows: (1) SUT 
B-2, Primary Coviant Chemistry Impurity Analysis; (2) SUT B-4, 
Primary Systems Performance Tests; (3) SUT B-8, Reactivity Coef- 
ficient Measurements; (4) SUT B-9, Differential Control Rod Worth 
Measurements; (5) SUT B-10, Xenon Buildup and Decay Measure- 
ments; and (6) SUT B-13, Radiochemical Analysis of Primary Cool- 
ant. The test results obtained to date are summarized. Testing will 
continue to 100 percent power and detailed reports will be prepared 
on each test upon completion. 


19719 (GA-A—14152) Component and Systems Development 
Program. Quarterly progress report for the period ending September 
30, 1976. (General Atomic Co., San Diego, Calif. (USA)). er Oct 
1976. Contract E(04-3)-0167- PRJ-50. vp. Dep. NTIS $4.50. 

Progress is reported in two major areas: (1) component and 
structural materials and (2) thermal barrier studies. The objectives of 
these tasks are to provide a data base for the properties of materials 
used in the noncore construction of important components of the 
HTGR and to demonstrate the adequacy of the thermal barrier 
design in various critical areas. 


19720 (INIS-mf—3129) OECD high temperature reactor project 
16. Annual report 1974-1975. (Nuclear Energy Agency, 75 - 
Paris (France)). 1975. 99p. INIS. 

Information is presented concerning the Dragon reactor sup- 
port studies and fuel irradiation programs, HTGR and fuel graphite 
studies, primary circuit materials, reactor safety evaluation, and 
administration. 


19721 (Juel—1224) Calculation of the stress fields in the side 
reflector of the pepple-bed high-temperature reactor. Novy, D. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung; Technische Hochschule Aachen (Germany, 
F.R.)). Py 1975. 67p. (In German). INIS. 

233 me With app. 1-4. Thesis. 

The vn Nach of the time-dependent stress behaviour and 
of the deformation of the graphite blocks of the side reflector 
resulted with the aid of the computer programme REGRESS (Reac- 
tor Graphite Stresses), a further development of SAFE CREEP. 
The down time of a reflector block in the reactor is limited by (a) 
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exceeding of the permissible stress, and (b) expansion over the 
primary size. The permissible stresses are exceeded after 26 full-load 
years at the height position of 110 cm underneath the top reflector. 
The swelling of a block above its original size is to be expected after 
a years at the height position of 140 cm underneath the top 
reflector. 


19722 (Juel—1251) Calculation and analysis of a HTR- 

bed reference core in the low enriched (U, Pu)- and (U, Th)-cycle with 
the new modular programme system DRACULA-II. Hoffmann, K. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung; Technische Hochschule Aachen (Germany, 
F.R.)). Dec 1975. 85p. (In German). INIS. 

Thesis. 26 figs.; 15 tabs.; 32 refs. 

A short description of the programme system is given. Inves- 
ee are undertaken on the burn-up and temperature dependence 
of the resonance adsorption and the flux lowering in a fuel ball as 
well as the influence of the heterogeneous fuel distribution in a ball- 
shaped fuel element on the neutron spectrum. The feedback of these 
effects on the burn-up behaviour is analysed in the — 
calculations of the above-mentioned reference cores. Beyond this a 
comparison of the DRAKULA II results with the VSOP calcula- 
tions for these reference cores is performed and discussed. Especially 
the new graphical plotting possibility has to be mentioned for the 
burn-up and load condition of individual fuel element balls during 
their flow through the core in addition with the balance of the 
isotope vector at their removal from the reactor. 


19723 Carbon dioxide-cooled, graphite-moderated nuclear reac- 
tor. Labaton, V.Y. (to UKAEA London Office). German(FRG) 
Patent 1,639,001/B/. 21 Jan 1971. 1p. (In German). 

The patent claim deals with a reactor in which the coolant 
contains methane as inhibitor against the corrosion of the moderator 
graphite by the coolant. The reduction of the corrosion of the 
graphite is achieved by reduction of the surface. A particular charac- 
teristic is that the average surface of the moderator graphite due to 
its porosity is less than 0.2 m?/g. 


19724 Research and development on the relating technology of a 
multi-purpose high temperature gas-cooled reactor. Research and de- 
velopment on the fuel rod. Ishihara, T.; Iwamoto, K.; Sasaki, Y. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). FAPIG (Tokyo); No. 72, 248-255(Feb 1974). 
(In Japanese). 

In a multi-purpose high vr 9 a gas-cooled reactor, a 
heat exchanger, fuel elements and heat-insulating material are in 
severe heat transfer condition due to the circulating helium gas of 
about 1000°C and pressure of 40 kg/cm’. It is thus necessary to 
acquire ample experimental data on such components. Studies made 
so far on the fuel elements and graphite in Japan Atomic Energy 
Research Institute and First Atomic Power aay Group are 
described: fuel and its production test, out-of-pile test, irradiation test 
and FP release; graphite and high temperature irradiation test and 
post-irradiation test, mechanical strength, high temperature corro- 
sion and selection of graphite. 


19725 Design of a large-scale, multi-purpose high temperature 
gas-cooled reactor system. Izaki, T.; lino, T.; Tanaka, Y.; Matsuki, Y. 
(Kawasaki Heavy Industries Ltd., Kobe (Japan)); Matsuda, M. 
FAPIG (Tokyo); No. 72, 225-247(Feb 1974). (In Japanese). 

The trial design of a large-scale, multi-purpose high tempera- 
ture gas-cooled reactor system is described on its three aspects: 
nuclear reactor, nuclear heat utilization, and safety. The system is a 
littoral iron and steel making plant re a ge a multi-purpose 
HTGR (heat output 3000 MW) with helium gas temperature of 
1000°C; the capacity is about 6,300,000 tons of crude steel produc- 
tion per year. It consists of a direct reduction furnace for ore and an 
electric furnace, and also an electric power generating facility. 


19726 Utilization of multi-purpose high temperature gas-cooled 
reactors. Electric power generation with gas turbines. Kawada, O. 
(Fuji Electric Co. Ltd., Yokosuka, Kanagawa (Japan). Central Re- 
search Lab.); Onuki, Y.; Wasaoka, T. FAPIG (Tokyo); No. 72, 275- 
280(Feb 1974). (In Japanese). 

Concerning the utilization of multi-purpose high temperature 
gas-cooled reactors, the electric power generation with gas turbines 
is described: features of HTR-He gas turbine power plants; the state 
of development of He gas turbines; and combined cycle with gas 
turbines and steam turbines. The features of gas turbines concern 
heat dissipation into the egvironment and the mode of load oper- 
ation. Outstanding work in the development of He turbines is 
that in Hochtemperatur Helium-Turbine Project in West Germany. 
The power generation with combined gas turbines and steam tur- 
bines appears to be superior to that with gas turbines alone. 


19727 High-temperature gas loops and heat transfer. Nakano, T. 
(Kawasaki Heavy Industries Ltd., Kobe (Japan)); Okamoto, Y. 
FAPIG (Tokyo); No. 72, 256-264(Feb 1974). (In Japanese). 

In connection with the development of a high temperature 
gas-cooled reactor, (1) high temperature gas loops in Japan and (2) 
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the problem of heat transfer are described. The specification and 
purpose of five - loops including a large high temperature helium 
gas loop (HTGL) and an in-pile gas loop (OGL-1) are explained. 

problems of heat transfer include those on technology, helium 
circulating system, fuel elements, heat exchanger, etc. 


19728 Method for the detection of failed fuel elements. Assmann, 

H.; Janson, W.; Stehle, H.; Wahode, P. (to Siemens A.G., Berlin 

(F.R. Germany); Siemens A.G., Muenchen (F.R. Germany)). 

eo” Patent 2,314,650/A/. 3 Oct 1974. 15p. (In German). 
igs. 

Fuel rods connected to complete fuel elements of water- 
cooled reactors, especially of PWRs into which water has penetrat- 
ed, can be detected by this method. The end caps of the fuel rod 
cans are heated until the water within them has evaporated. The 
formation of steam bubbles or condensation is detected by the 
ultrasonic pulse-echo method, the measurement of the time-tempera- 
ture slope of heating, measurement of the cooling power for the 
constant maintenance of the end cap temperatures, or by measuring 
the necessary quantity of heat for heating. The heating element and 
the cooling and temperature measurement or ultrasonic devices are 
built together as a tubular structure and inverted over the end cap. 
One can heat inductively. 


19729 Component design considerations for gas turbine HTGR 
power plant. McDonald, C.F.; Adams, R.G.; Bell, F.R.; Fortescue, P. 
(Gen. At. Co., San Diego, Calif). Am. Soc. Mech. Eng., [Pap.]; No. 
75-GT-67, 1-17(1975). 

The gas turbine high-temperature gas-cooled reactor (HTGR) 
power plant combines the existing design HTGR core with a closed- 
cycle helium gas turbine power conversion system directly in the 
reactor primary circuit. The high density helium working fluid 
results in a very compact power conversion system. While the 
geometrics of the helium turbomachinery, heat exchangers, and 
internal gas flow paths differ from air breathing gas turbines because 
of the nature of the working fluid and the high degree of pressuriza- 
tion, many of the aerodynamic, heat transfer and dynamic analytical 
procedures used in the design are identical to conventional open- 
cycle industrial gas turbine practice. Some of the preliminary design 
considerations are outlined for the rotating machinery, heat exchang- 
ers, and other major primary system components for an integrated 
type of plant embodying multiple gas turbine loops. The high 

tential for further improvement in plant efficiency and capacity, 
or both advanced dry-cooled and waste heat power cycle versions 
of the direct-cycle nuclear gas turbine, is also discussed. 7 refs. 


19730 Closed-cycle gas turbine power generating system. Jubb, 
A.; Ward, R.G.; Hurst, J.N.; Holliday, J.B.; Ashley, J.W. (to to 
Secretary of State for Defence). German(FRG) Patent 1,806,471/C/ 
. 2 Jan 1975. 3p. (In German). 

5 figs. 

The invention deals with a gas-cooled reactor with at least 
one condenser, one turbin and one off-gas heat exchanger for pre- 
heating the coolant arranged in the pressure vessel inside a common 
supporting structure in the from of a pipe cylinder. This supporting 
structure can be removed from the pressure vessel independently of 
the core. The pipe cylinder is connected with the core feeding and 
recirculation lines. It has axial coolant channels in the cylindrical 
wall. The heat exchanger consists of a large number of coolant 
channels in axial direction. The feeding line is surrounded by several 
interpenetrating elastic ring elements. 


19731 Thermodynamic characteristics of cycles and diagrams of 
energy loops of nuclear power plants with helium-cooled high-tempera- 
ture reactors. Gokhshtein, D.P. (Odessa Polytech Inst., Ukr, SSR). 
Izv. Vyssh. Uchebn. Zaved., Energ.; No. 3, 44-48(Mar 1975). (In 
Russian). 

Binary helium-carbon dioxide cycles, with helium in the 
primary loop, are considered. Such cycles retain high fuel efficiency 
values at relatively low temperatures of the entry of helium into the 
reactor. A reasonable efficiency diagram of such a binary plant is 
presented. 8 refs. 


19732 Nuclear reactor. Gratton, C.P. (to UKAEA London 
Office). German(FRG) Patent 2,342,467/A/. 6 Mar 1975. 27p. (In 
German). 

11 figs. 

The gas-cooled fuel element of a nuclear reactor or a fast 
breeder reactor is formed by a nest of axially parallel tubes surround- 
ed by a shell. The tubes are filled with fuel and braced inside the 
shell. The shell itself is open at the top and at the bottom, whereas 
the tubes are closed, for example by perforated sheet metal. Thus a 
divided flow route results for the cooling agent. One portion flows 
through the ports free of fuel and removes heat through the partly 
roughened walls of the tubes. The smaller portion seeps through the 
pores of the porous or spheroidically composed fuel and dams the 
rise of temperature in the center of the fuel mass. The shape of the 
cross section of the tubes can vary and the packing density of the 
spheroids as well. By systematical filling of the fuels in the elements 





2008 ERDA ENERGY RESEARCH ABSTRACTS 


it is even ible to obtain a diversified grading in order to achieve 
desired effects on the neutron spectrum. Sheet metal deflectors 
inside the packings can also be provided. 


19733 Fort St. Urain PCRV bottom head construction. Nerses, 
H.M.G.; Tatum, C.B. (Ebasco Services Inc., New York, NY). J. 
Constr. Div., Am. Soc. Civ. Eng.; 101: No. 2, 391-402(Jun 1975). 
A construction technique, which required precise design of 
temporary handling equipment and ee structures, is described. 
The technique involved yard assembly and move-in of the Pres- 
tressed Concrete Reactor Vessel bottom head assembly. Design of 
all move-in and temporary support equipment was in accordance 
with stringent deflection and final position tolerances. The parallel 
yard assembly of the bottom head and construction of the PCRV 
support ring in the building structure resulted in a critical path 
schedule savings of approximately 7 months. All temporary handling 
equipment and support structures performed as designed, and all ‘as- 
built’dimensions were within specification tolerances. 


19734 Grab for a nuclear fuel element. Acciarri, P. (to Commis- 
sion of the European Communities). German(FRG) Patent 
ates 4 Dec 1975. 2p. (In German). 

2 figs. 

The invention deals with a grab for nuclear fuel elements used 
in gas-cooled HTR reactors. The elements consist of a prismatic 
block of moderator material which has a bore for the fuel pin. The 
grap can be screwed into a thread inside this bore. 


19735 The behaviour of AVR fuel elements. Wimmers, M. (Ar- 
beitsgemeinschaft Versuchs-Reaktor G.m.b.H., Juelich (F.R. Ger- 
many)). pp 419-422 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 2: Fuel elements, fuel cycle and isotope technique. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In 
German) 

. From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976) 


4 figs.; 1 tab. Short communication only. 


19736 Radiation load in the AVR test plant. Ziermann, E.; 
Knuefer, H. (Arbeitsgemeinschaft Versuchs-Reaktor G.m.b.H., Jue- 
lich (F.R. Germany)). pp 758-761 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 3: Design, construction and operation of 
nuclear power plants and their components. Eggenstein-Leopoldsha- 
fen, F.R. Germany; ZAED (1976). (In German) 

916 From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 


4 figs.; 5 refs. Short communication only. 


19737 High temperature reactor in the future fuel market. Gut- 
mann, H.; Hansen, U.; Larsen, H.; Neef, H.J. (Organization for 
Economic Co-Operation and Development, Winfrith (UK). High 
Temperature Reactor Project). Ann. Nucl. Energy; 3: No. 2;3, 113- 
123(1976). 

The commercial GA 1160 MW(e) station reactor is designed 
to operate on the thorium cycle with recycling of the bred *°°U. The 
low-enriched uranium fuel cycle can be accommodated in the exist- 
ing design without major alterations to the reactor and the shutdown 
system. The reference thorium reactor operating in the **°U recycle 
mode is 10 to 20% cheaper than the low-enriched reactor; however, 
the thorium cycle depends on the supply of 93% enriched uranium 
and the availability of reprocessing and refabrication facilities to 
utilise its bred fissile material. A step towards realising the closing of 
the thorium cycle lies in simplifying the head-end reprocessing 
technology by abandoning the segregation concept of feed and breed 
coated icles in the reference cycle. A one-coated-particle scheme 
in which all discharged uranium isotopes are recycled in mixed oxide 
particles is feasible and suffers only a very minor economic penalty. 
In the case of nuclear energy, resource considerations are reflected 
in the price of uranium, which is expected to have reached 50 $/lb 
UsQOs in the early 1990’s and 100 $/lb UsOs around 2010. The fuel 
cycle advantage of the thorium system amounts to some 30% and is 
capable of absorbing substantial expenses in bringing about the 
closing of the out-of-pile cycle. A most attractive aspect for the 
HTR fuel cycle flexibility is for the utility to start operating the 
reactor on the low enriched uranium cycle and at a later date switch 
over to the thorium cycle as this becomes economically more and 
more attractive. As a result of detailed investigations this option is 
demonstrated for the GA 1160 MW design. The transition phase will 
cause no larger problems than those encountered in the normal 
operation of either of the cycles.ccumulated, such as the coupled 
effect of creep and fatigue, creep buckling, and so on. The more 
reliable design criteria and method will be completed in near future 
with these research and development works. 


19738 High temperature reactor and application to nuclear pro- 
cess heat. Schulten, R.; Kugeler, K. (Kernforschungsanlage Juelich 
Ticis76) (Germany, F.R.)). Ann. Nucl. Energy; 3: No. 2;3, 95- 
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975) From European nuclear conference; Paris, France (Apr 
The principle of nigh temperature nuclear process heat is 
explained and the main applications (hydrogasification of coal, nu- 
clear chemical heat pipe, direct reduction of iron ore, coal gasifica- 
tion by steam and water splitting) are described in more detail. The 
motivation for the introduction of nuclear process heat to the 
market, questions of cost, of raw material resources and environmen- 
tal aspects are the next point of discussion. The new technological 
—— of the nuclear reactor and the status of Sy one a are 
escribed, especially information about the fuel elements, the hot gas 
ducts, the contamination and some design considerations are added. 
Furthermore the status of development of helium heated steam 
reformers, the main results of the work until now and the further 
activities in this field are explained. 


19739 Future applications for high-temperature reactors. Rastoin, 
J.; Gelin, P.; Malherbe, J.; Patarin, L. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Etudes 
Mecaniques et Thermiques). Entropie; 12: No. 68, 34-42(1976). (In 
French). 

High-temperature reactors possess features which clearly dis- 
tinguish them both from the po of view of possibilities of use and 
from that of safety. Although the temperature of the gases leaving 
the reactor is higher, the fuel is cooler and the core is a more heat- 
proof block than in other types. The high temperature, however, 
affects problems of the materials to hold the hot gases. But insofar as 
temperatures of 900 to 1000 deg C are required, many applications 
can be derived directly from present conceptions. are mainly 
the reforming of methane, coal distillation and the production of 
hydrogen by thermochemistry. The use of the gas turbine also opens 
very interesting prospects for high-temperature reactors. 


19740 HTGR performance under adverse network conditions. 
Rodriguez, L.A. (Ebasco Services Inc., New York); Waxberg, H.; 
Watkins, H.E. JEEE Trans. Power Appar. Syst.; PAS-95: No. 4, 1403- 
1412(1976). 

From IEEE PES winter meeting and Tesla symposium; New 
York, NY, USA (25 Jan 1976). 

The performance of the auxiliary systems of the High Tem- 
perature Gas Reactor (HTGR) Reference Plant under conditions of 
degraded electrical network supply resulting from certain postulated 
power system disturbances is analyzed. Specifically, an attempt is 
made to identify the particular conditions of non-standard frequence 
and/or voltage at which the generator’s capability to produce power 
starts to decrease and, if such condition exists, to identify the 
particular equipment (electrical or mechanical) whose performance 
is causing the limitation. A discussion of the effects arising from 
specified changes of voltage and/or frequency on plant operation is 
— A set of degraded electrical network supply conditions 

as been assumed to have originated from system switching, load 
changes or due to abrupt loss of major generation, transmission lines 
or major interconnecting ties. 


19741 Cooling tower consisting of a cable netting. Tech. Mod.; 
68: No. 1, 39-40(Jan 1976). (In French). 

A dry, natural draught cooling tower, consisting of a cable 
netting is presented. Its characteristics are given and the construc- 
tion is described. 


19742 Graphite ball detectors for the fuel handling machine of a 
helium-cooled pebble bed reactor. Muncke, A. (Hochtemperatur- 
Reaktorbau G.m.b.H., Mannheim (F.R. Germany)). Kerntechnik; 18: 
No. 5, 201-206(May 1976). (In German, English). 

7 figs.; 7 refs. 

Nuclear reactors of eee bed type have spherical graph- 
ite fuel elements (balls) piled loosely in the core. A distinctive 
feature of such reactors is that it is possible to transport fuel elements 
to and from the reactor core at any time during reactor operation. 
This is done by means of a fuel handling machine (FHM) desi 
y wenn for this type of reactor. The measuring facility described 

tects the graphite balls and their direction of movement in the 
FHM for purposes of control and recording. This is achieved by two 
inductive measuring methods using carrier frequencies of 0.1 MHz 
and 1 MHz respectively. 


19743 Heat source for the chemical industry: the high tempera- 
ture reactor. More safety and less uranium Harder, H. 
Handelsblatt; 31: No. 107, 96-97(Jun 1976). (In German). 

The introduction of the HTR for current generation not only 
presents economic advantages but the HTR is the only reactor 
system so far which, if it is developed into a process heat reactor or 
if it finds application for coal gasification or as a direct heat source, 
is capable of substituting petroleum and natural gas to a considerable 
degree, which means that this system can meet the energy and raw 
material demand, also of the chemical industry, directly or indirectly 
on a long-term basis. 


19744 Improvements in or relating to 


an emergency cooling 
system for nuclear reactor. Cook, R.K.; Burylo, P.S. (to Nuclear 
Power Co.). British Patent 1,438,353/B/. 3 Jun 1976. 4p. 
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Reference is made to emergency cooling systems for as 
cooled reactors associated with direct cycle gas turbines, and the 
system described is stated to be an improvement on that described in 
BP 1336716, in which an intermediate water circuit is provided for 
transferring heat from the main coolant to a further coolant, a safety 
valve being provided for permitting expulsion of water or water 
vapour from the circuit if the pressure in the intermediate circuit 
exceeds a predetermined value, together with emergency water 
feeding means for feeding water under pressure to replace that 
expelled through the safety valve. Such an arrangement has the 
advantage that if power for operating the normal water circulating 
pumps fails water in the intermediate circuit may safely be allowed 
to boil and thus extract heat from the main coolant, thereby consid- 
erably reducing the power necessary from emergency sources and 
also the storage capacity of the emergency water supply. The 
intermediate circuit operates to provide heat transfer to the further 
coolant circuit under normal reactor operating conditions. In the 
improved system described the safety valve and emergency water 
feed are associated with a separate emergency cooling system that 
becomes operative under emergency itions to cool at least part 
of the main coolant after it has left the reactor core. Full construc- 
tional details are given. 


19745 Improvements in or relating to gas cooled nuclear reactors. 
Freck, D.V.; Hall, J.A. (to Central Electricity Generating Board). 
British Patent 1,438,525/B/. 9 Jun 1976. 10p. 

A coolant filter for a gas cooled reactor is described for 
removal of certain fission a such as *°7Cs from the coolant 
gas. It is also suitable as a filter for radioactive species of molecular 
or atomic size absorbable by graphite at high temperatures; these 
include ®Sr and '°Ag. The filter comprises a graphite body having 
holes with hydraulic diameter greater than 1mm and less than 6mm 
and having a length/hydraulic diameter greater than 170 and less 
than 1000. The holes may be of any cross section and may be annuli. 
The filter is preferably located at the outlet of the coolant from the 
reactor and is operated at the core exit coolant temperature. Fission 
products are deposited on and diffuse into the graphite, the rate of 
diffusion being dependent on the graphite temperature, and the 

uantity held by the filter being a function of the temperature. The 
ter may conveniently be used in place of the graphite reflector 
block at the outlet end of the core. 


19746 Mechanical interactions between fuel and cladding in 
Windscale AGR fuel pins. Stacey, R.D.; Jones, P.M. (UKAEA 
Reactor Group, Springfields); Bradshaw, K.A. (UKAEA Reactor 
DO” Risley). J. Br. Nucl. Energy Soc.; 15: No. 3, 237-246(Jul 
1976). 

Also available as TRG-R--2753, Oct 1975. 

Dimensional changes in the fuel pins of the Windscale ad- 
vanced gas cooled reactor during irradiation have been extensively 
studied over many years. The overall length changes consist of a 
complex set of localized variations related both to individual fuel 
pellets and to _ of pellets. A model has been suggested to 
explain these ations and an analytical treatment developed 
which appears to explain the observations satisfactorily. 


19747 Nuclear reactor. Neef, H.J. (to to Kernforschungsanlage). 
av Patent 2,365,531/B/. 29 Jul 1976. 4p. (In German). 
g- 

The patent claims apply to the reflector wall of a le-bed 
reactor. The graphite of reflector wall is doped with neutron- 
absorbing materials except in that part of the wall through which the 
absorber rods are led and which encloses the absorber rods. These 
materials are d over the thickness of the reflector wall in such a 
way that esup(- ) <= 10°, where £a is the mean macroscopic 
cross section. 


19748 Proposals for iron ore reduction on the basis of methane 
and nuclear heat. Block, F.R.; Stolzenberg, G. Stahl Eisen; 96: No. 
17, were er te ne German). 


The single-stage integrated and non-integrated methods for 
direct reduction of iron ore in the shaft furnace are described, and 
the ibilities to use process heat from HTRs are discussed. Mate- 
rial are determined. A critical comparison of integrated and 
— plants is made, and technological alternatives are 


19749 Origin of the high Zn 65 activities in the cooling gas of the 
Seach GabH Oe K.; Wi i 
Juelich G.m.b.H. (F.R. Germany). Arbeii 
reaktor). Kerntechnik; 18: No. 89, 368-369(Aug 1976). (In German 
and ish). 

refs. 

A high Zn 65 activity was found during the measurement of 
solid fission and activation products in the cooling gas of the AVR 
high temperature reactor; its origin cannot be explained by the 
activation of impurities in the ite or metallic components of the 
core inserts. Detailed investigations have shown that the Zn 65 
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originates from the activation of a brass bushing directly in front of 
the suction ——s of the measuring apparatus. evaporated zinc 
is almost completely withdrawn with the measured gas and simulates 


high concentrations in the cooling gas. 


19750 Erection and construction progress of the THTR 300 
prototype nuclear power station. Mueller, H.W. (Hochtemperatur- 
Reaktorbau G.m.b.H., Mannheim (F.R. Germany)). Atomwirtsch., 
Atomtech.; 21: No. 910, 461-466(Sep 1976). (In German). 

10 figs.; 3 tabs.; 5 refs. 

Despite the new aspects that have arisen in the commercial- 
ization of the high temperature reactor line, the construction of the 
THTH 300 MW Nuclear Power Station represents an important and 
necessary milestone in the development of the HTR line, no matter 
which development variants will ultimately be implemented. The 
builder and owner of the plant is Hochtemperatur-Kernkraftwerk 
GmbH (HKG), the contractor is the Konsortium THTR, a group 
comprised of Brown, Boveri and Cie. AG (BBC), Hochtemperatur- 
Reaktorbau GmbH (HRB), and NUKEM GmbH. The primary 
system is characterized by the pebble bed core consisting of some 
675,000 fuel elements and designed for a thermal core power of 750 
MW, by the containment of the core in graphite internals, helium as 
the coolant, and six cooling gas circulators and six steam generators, 
all of which are housed in the pressure vessel, which is designed as a 
prestressed concrete pressure vessel. In processing the seven partial 
construction permits granted so far, the licensing authorities imposed 
stringent conditions which, in addition to requiring major changes to 
be made in the buildings, resulted in a drastic iodilicetion of the 
overall concept which was implemented only at considerable ex- 
pense, both in terms of funds and time. Orders for more than 90% of 
the components and systems of the primary circuit have been placed; 
most of the major components have been completed. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 19858, 20076, 20110, 20115, 
20241, 20464 


19751 (BISI—14066) Requirements for the material for the Al 
n reactor pressure vessel. Vrtel, J.; Havel, S. (Metals Society, 
London (UK). British Industrial and Scientific International Transla- 
tion Service). Apr 1976. 9p. INIS. 

Translated from Hutn. Listy. (1975) No. 6, p. 387-395. Avail- 
able from The Metals Society, price Pound 9.00. 

The working conditions of the Al light water nuclear reactor 
pressure vessel as regards strength and corrosion resistance and 
susceptibility to damage by irradiation are considered. The active 
part is cylindrical, and is 5,100 mm in diam., 20,120 mm high with 
walls 150 mm thick. Weldability and resistance to embrittlement are 
very important and minimum alloying is desirable. Work done is 
described and the considerable fall-out from these studies is indicat- 
ed. Satisfactory welding even on plate 600 mm thick was achieved. 
A slight sacrifice in yield-point was accepted to secure the other 
properties required. 

19752 (KFK—2257) Argentine-German cooperation on fuel cycle 

for the nuclear power plant Atucha. Burn-up calculations 
for the Atucha nuclear power reactor. Pieroni, N. (Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Inst. fuer Angewandte Syste- 
manalyse). Feb 1976. 23p. INIS. 

12 figs.; 3 tabs.; 5 refs. 

The physical characteristics during the burnup of the core of 
the Atucha heavy water power reactor are investigated. The lattice 
pro; HAMMER ond the depletion pro CITATION are 
applied. Two cases are studied: a) a natural uranium core, which 
provides a discharge burnup of approximately 7.0 MWD/kg; and (2) 
a 1% homogeneously enriched uranium core, which provides a 
discharge burnup of approximately 15.0 MWD/kg. The results sup- 
port the use of the program system for the study of the fuel cycle 
optimization of the Atucha reactor. 


19753 10 years of MZFR operation. Brudermueller, G.; Hilke, 
H.; Korn, K.; Olles, T.; Ritz, H. (Kernkraftwerk-Betriebsgesellschaft 
m.b.H., Leopoldshafen (F.R. Germany)). pp 754-757 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construc- 
tion and operation of nuclear ee plants and their a 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In 
German 


From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 
1 fig.; 5 refs. Short communication only. 


19754 Testing of techniques for the surveillance of spent fuel flow 


and reactor power at Pickering Generating Sinden, D.B.; 
Hodgkinson, J.G. (Atomic Energy Control Board, Ottawa, Ontario 
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(Canada)); Campbell, J.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)); Kosanke, H.D. (General Electric Co., Pleasanton, Calif. 
(USA). Vallecitos Nuclear Center). pp 279-294 of In Safeguarding 
nuclear materials. Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The Pickering Generating Station is comprised of four “‘on- 
power” fuelled CANDU reactors. Fuel is irradiated and discharged 
continuously at a rate of approximately 1000 fuel bundles per month. 
To detect diversion of spent fuel from such a system it is necessary 
to provide an independent measurement of spent fuel flow out of the 
reactor. An estimate of plutonium production is also possible if 
reactor power can be independently monitored. Instruments have 
been designed to monitor fuel flow and reactor power. Proto-types, 
built in the United States of America under a USA/Canada co- 
operative programme, have been undergoing tests at the Pickering 
station since August 1973. One design responds to neutron radiation 
and has application both as a fuel monitor and reactor power 
monitor. The other relies on gross gamma radiation from the fuel 
and functions as a fuel monitor. The design parameters of these 
monitors were chosen to minimize the ype | of the equipment 
and to provide information necessary to the safeguards inspector. 
The test data has been compiled to permit an assessment of the utility 
of these devices as safeguards tools. Both the reactor power monitor 
and fuel monitors have been assessed with respect to the design 
criteria. The capabilities and limitations that have been demonstrated 
during testing are defined. Potential applications of the equipment in 
the safeguards regime are explored in light of the capabilities of the 
instruments. 


19755 Methodology of monitoring reactivity in reactor KS-150. 
Rana, S.B. (Atomova Elektraren, Jaslovske Bohunice, Czechoslova- 
kia); Kmosena, J.; Valovic, J. Jad. Energ.; 22: No. 6, 216-223(Jun 
1976). (In Slovak). 

Reactivity coefficients and effects are discussed required for 
monitoring and predicting reactivity worths during reactor KS-150 
operation. The temperature coefficients of the fuel and the modera- 
tor and reactivity coefficients of nuclear impurities are given. The 
effects of Xe and '°Sm poisoning, fuel burnup and of refuelling 
on reactivity are given. The Nordheim curve is shown and reactivity 
balanced for the nominal state. The control rod characteristics 
necessary for reactivity balance are shown. 


19756 Notice of the public announcement of the 2nd amendment 
to the 2nd licence for the expansion of the KNK II. Bundesan- 
zeiger; 28: No. 159, 2(Aug 1976). (In German). 

a. communication only. 
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REFER ALSO TO CITATION(S) 19709, 19732, 19992, 19993, 
20001, 20004, 20006, 20048, 20052, 20054, 20065, 20066, 20067, 
20070, 20071, 20072, 20077, 20080, 20083, 20087, 20089, 20093, 
20101, 20109, 20111, 20112, 20122, 20125, 20150, 20852 


19757 (AED-Conf—75-365-009, pp P2/5) Large sodium-water 
reactions in steam generators. An assessment of dynamic structural 
problems. Valentin, A. 1975. 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, German, Federal Republic of (F.R. 
Germany) (8 Sep 1975). 

Short communication only. Available from BAM. 

In International seminar on extreme load conditions and limit 
analysis procedures for structural reactor safeguards and contain- 
ment structures. Summaries of contributions. 


19758 (AED-Conf—75-365-042, pp vp.) Seismic model of the 
structure. 


gas cooled fast breeder reactor core support 
(General Atomic Co., San Diego, Calif. (USA)). 1975. 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, German, Federal Republic of (F.R. 
Germany) (8 Sep 1975). 

9 figs.; 1 tab.; 11 refs. With abstract. Available from BAM. 

In International seminar on extreme load conditions and limit 
analysis procedures for structural reactor safeguards and contain- 
ment structures. Suppl. 3. 

The study is addressed to the dynamic behaviour of the grid 
plate and its influence on the seismic analysis. The analysis of the 
fuel and blanket elements is briefly discussed. The dynamic coupling 
effect between the grid plate and the core elements is solved by the 
Rayleigh-Ritz method. To verify this solution this method is also 
reduced to the previously developed solution of an elastic grid plate 
with rigid core elements. 


. Penzes, L.E. 
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19759 (AED-Conf—75-365-051, pp v) LMFBR subassembly re- 
sponse to local pressure loadings. An experimental approach. Marcin- 
iak, T.J.; Ash, J.E.; Marchertas, A.H.; Cagliostro, D.J. 1975. 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, German, Federal Republic of (F.R. 
Germany) (8 Sep 1975). 

21 figs.; 10 refs. With abstract. 

In Structural dynamics in LMFBR accident analysis. 

Verification of both the two-dimensional and three-dimen- 
sional computer codes plus the effect of property uncertainties is 
necessary to establish the code reliability and accuracy in predicting 
the consequences of LMFBR accidental events. In order to verify 
the finite element codes under development, a series of out-of-pile 
room temperature experiments has been performed on LMFBR-type 
subassembly ducts under various loading conditions. The duct sec- 
tions were instrumented to measure internal pressure, duct midflat 
strains and deflection of the midflat and corners. Preliminary calcu- 
lations and subsequent static and dynamic tests demonstrated that for 
the range of deformations expected in a single subassembly prior to 
failure, a shortened duct section of only 30.48 cm in length was 
sufficient to provide a central section over which axially uniform 
conditions prevailed. As a result, with axial motion of the end plates 
constrained, the deformation over the uniform deflection range 
corresponds to two-dimensional, plane-strain conditions and a two- 
dimensional, finite element computer code could be applied. Tests 
were subsequently performed on several ducts made of type 316 
stainless steel which were either annealed or 50% coldworked. 
Material properties of the duct used in the experiments were deter- 
mined by testing samples obtained from each duct. re obtained 
across the subassembly duct flats in order to establish that the 
material properties were uniform. Comparisons were then made 
between the code calculations and experimental results which dem- 
onstrated remarkable agreement, thus lending confidence to the 
code’s ability to predict duct response, at least under quasi-static 
loading. 


19760 (AED-Conf—75-365-055, pp v) Response of core grid 
support structures in LMFBR to nuclear excursions. Belytschko, T.; 
Kennedy, J.M. 1975. 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, German, Federal Republic of (F.R. 
Germany) (8 Sep 1975). 

13 figs.; 14 refs. With abstract. 

In Structural dynamics in LMFBR accident analysis. 

The intent of this paper is to describe a finite element method 
developed for the coupled hydrodynamics-structures problem and its 
application to the core grid support structure and the primary 
containment. The core support structure was analyzed in three 
stages. In all models an axisymmetric geometry was used. In the first 
stage, only the structural configuration was modelled, and the loads 
predicted by a REXCO analysis were applied to the top surface of 
the core support. In the second stage, the fluid below the core 
support was modelled and its supporting role was demonstrated. In 
the final stage, the complete reactor configuration interior to the 
primary containment was modelled and the energy souce was repre- 
sented by a pressure-volume relationship in the core. As in the 
previous models, the supporting skirt was modelled in detail by shell 
elements. As an illustration of the versatility of the program, some of 
the results of pressure pulse propagation in a plane two-dimensional 
mesh, representing a cross-section of a core subassembly and its 
environment, are also included.was modelled, and the loads predict- 
ed by a REXCO analysis were applied to the top surface of the core 
support. In the second stage, the fluid below the core support was 
modelled and its supporting role was demonstrated. In the final 
stage, the complete reactor configuration interior to the primary 
containment was modelled and the energy source was represented 
by a pressure-volume relationship in the core. As in the previous 
models, the supporting skirt was modelled in detail by shell elements. 
As an illustration of the versatility of the program, some of the 
results of pressure pulse propagation in a plane two dimensional 
mesh, representing a cross-section of a core subassembly and its 
environment, are also included. 


19761 (ANL-CT—76-42) Development and testing of an im- 
proved mixing tee. Kasza, K.E.; Uherka, K.L. (Argonne National 
Lab., Ill. (USA)). Jul 1976. Contract W-31-109-ENG-38. 78p. AT. 
The Mixing Components Program has shown that conven- 
tional mixing tees are poor thermal mixers. An improved thermal 
mixing tee design has been developed and performance-tested. The 
design consists of mounting perforated plate inserts in the hot-cold 
inlet legs of a 180° inlet-leg angle mixing tee. Although the concept 
was Only tested for the 180° inlet-leg angle tee it can also be utilized 
for the 90° inlet angle tee advantageously. The improved tee desi, 
outperforms the conventional mixing tee design (tee without — 
rated plates). Multiple jet interactions formed by the plate holes 
within the tee chamber increase thermal mixing and eliminate large 
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scale transient flow behavior within the tee which can produce tee 
shaking forces. 


19762 (CEA-CONF—3374) Formulary for neutron propagation 
in sodium-steel media for the fast reactor shields. Bouteau, F.; Cau- 
mette, P.; Khairallah, A.; Oceraies, Y.; Devillers, C. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Div. 
d'Etude et de Developpement des Reacteurs). 1975. 10p. (In 
French). (CONF-75 1063—4). INIS. 

From Specialists’? meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

The simplified calculational tool (“formulary”) for neutron 
peesentee in the shields of fast reactors, being developed at CEA, 

two objectives: to reduce the cost of the major part of desi 

calculations, without a significant loss of accuracy; to facilitate t 
adjustment of the calculational tool with the results of the program 
of integral pr — experiments, which is conducted in parallel 
with the development of the calculational method. The version 0 
(i.e. before any adjustment) of the formulary and a first test of its 
ee compared to the results of integral measurements are 
present 


19763 (CEA-CONF—3404) Super-Phenix project. Megy, J.; 
Crette, J.P. (CEA Centre d'Etudes ita de Saclay, 91 - Gif- 
sur-Yvette (France). Div. de Construction des Reacteurs; Compag- 
nie d’Ingenierie pour les Reacteurs au Sodium (CIRNA), Centre 
d'Etudes Nucleaires de Saclay, 91 - tr (France)). 1975. 
23p. (In a (CONF.7509165—7). I 

From S.E.E. National Seastiek , ee of the energy 
problems throughout the world. Consequences on the production 
and utilization of electric power; Biarritz, France (30 1975). 

The initial work on French development in the field of 
sodium-cooled breeder reactors started at the Commissariat a 
I’Energie Atomique about 20 years ago. The basic theoretical and 
technological knowledge having been acquired, followed by confir- 
mation of the principle with the experimental reactor Ra ie and 
demonstration by the Phenix Power Station, the — enix pro- 
ject sets up the fast boiler of the Creys-Malville hi h-power proto- 
type power station, with a capacity of 1200MW(e). The options 
adopted for the boiler, while following the lines of Phenix, take into 
account the lay-out characterizing the commercial nuclear power 
stations of the EDF network. This power station will be set up on an 
industrial basis that will make use of all the experience acquired in 
France in the field of fast nuclear power stations. 


19764 (CEA-CONF-—3405) Results of a year’s operation of 
Phenix. Conte, F.; Goddet, J. (CEA Centre de Marcoule, 30 - 
Bagnols-sur-Ceze (France). Service de la Centrale Phenix). 1975. 
12p. (In French). INIS. 

The fast neutron power reactor of the Phenix power station 
operated for the first time on August 31, 1973. Connection to the 
network was made on December 13 of the same year. The tests 
actively carried out during that period permitted rated power to be 
reached on March 12, 1974. A statement of the results of the 
operation of Phenix after a year of service (i.e. at the end of 1974) is 
presented. After a brief description of Phenix, and especially of its 
characteristics compared with those of other types of power stations, 

— is examined from the following various viewpoints: avail- 
ility, efficiency, economy, radiation protection. 


19765 (CEA-CONF—3477) Preliminary results on a contact 

between 4kg of molten UO: and liquid sodium. Amblard, M. (CEA 

Centre d’Etudes Nucleaires de Grenoble, 38 (France). Dept. de 

a et Conversion d’Energie). 1976. 13p. (CONF-760328-5). 
I 

From 3. specialists? meeting on sodium fuel interaction; 
Tokyo, aoe (Mar 1976). 

The CORECT II Experiment consists in simulating the pene- 
tration of ee into an assembly when the fuel is aan It is a 
shock-tube type experiment with dimensions representative of a full 
scale assembly. Six tests were performed which have always resulted 
in fine fragmentation without any violent interaction. Grain size 
measurements were carried out. The following assumptions were 
made: the grains are formed in a very short time; the grains are 
formed from the liquid state; the grains are intimately blended with 
the sodium whose mass is one of the parameters. But computations 
from grain size data using these assumptions give results that have no 
bearing on the effects actually observed. 


19766 (CEA-CONF—3518) Utilisation and performance of 
sodium instrumentation during start-up and initial operation of Phenix. 
Lions, N.; Buis, H.; Baron, J.; Fournier, C.; Gourdon, J. (CEA 
Centre d’Etudes Nucleaires de’ Cadarache, 13 - Saint-Paul-les-Du- 

rance (France). Dept. des Reacteurs a Neutrons Rapides). 1976. 7p. 
(CONF-760451—6) INIS. 

From IAEA international working group on fast reactors; 
Sanetee, Pennsylvania, United States of America (USA) (27 Apr 
1976). 

The main process-instruments on the Phenix reactor are pre- 
sented with the exception of the FFDL System and of the hydrogen- 
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detector which are described in other papers. The results obtained 
during reactor start-up and during initial operation of the nuclear 
power station are given. 


19767 (CEA-CONF—3519) Development program and major 
test results for thermal insulation used in presence of sodium vapors 
and aerosols. Lemercier, G.; Sauvage, M. (CEA Centre d'Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-les-Durance (France). 
Dept. des Reacteurs a Neutrons Rapides). 1976. 4p. (CONF- 
760451—5). INIS. 

From IAEA international working group on fast reactors; 
wo Pennsylvania, United States of America (USA) (27 Apr 

The major results of the development tests carried out on the 
metal thermal insulation used in presence of argon containing sodium 
aerosol and vapors and designed to protect the “Super Phenix” 
reactor slab are presented. The conditions under which sodium 
penetrates into this non-sealed thermal insulation are specified and 
the precautions required to prevent the formation of these conden- 
sates which might eventually cause deterioration of the thermal 
characteristics are given. 


19768 (EUR—5485, pp 205-207) Failed element automatic local- 
ization in a fast reactor. Argouach; Hagemann; Lohez; Peirano; 
Titchenko; Viers. Mar 1976. (In French). 

From 2. International symposium on CAMAC in computer 
applications; Brussels, Belgium (14 Oct 1975). 

In Proceedings of the 2. International symposium on 
CAMAC in computer applications. 

A facility for the location of clad failures in a fast reactor is 
described. This system, which includes a gas-chromatography en- 
richment line and a quadripolar mass spectrometer, is controlled by 
computer. The instrumentation for acquisition and control of the 
spectrometer scanning system is carried out according to the 
CAMAC standard. 


19769 (EUR—5485, pp 419-422) Fast CAMAC based data acqui- 
sition and processing system for a local boiling experiment in sodium. 
Berg, P.C. v.d.; Frumau, C.F.A.; Overtoom, A.T. Mar 1976. 

From 2. International symposium on CAMAC in computer 
applications; Brussels, Belgium (14 Oct 1975). 

In Proceedings of the 2. International symposium on 
CAMAC in computer applications. 

The data acquisition system consists of a computer (DDP 
516) with a fast magnetic tape recorder (9-tracks, 125 ips) and a dual 
crate CAMAC Branch containing measuring and control equipment 
(scanners, analog-to digital converters, etc.). Several ADC’s are used 
to accomodate different sampling frequencies and signal levels (in 
total about 175 signals). The maximum data rate is about 60KHz. 


19770 (GEAP—13771-19) Critical experiments and analysis 
nineteenth quarterly report, April—June 1976. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jul 1976. 
Contract E(04-3)-0893-TAS-5. 95p. AT. 

Current activities and technical progress are reported for 
three subtasks. Subtask A covers the technical direction for critical 
experiments and analysis as applicable to LMFBR commercial plants 
and the Clinch River Breeder Reactor Plant Benchmark Critical 
Experiments in ZPPR Assembly 4 and the CRBRP EMC. Subtask B 
is directed toward the development of LMFBR plant calculational 
methods that also can be used at the sites of the Clinch River 
Breeder Reactor to determine the reactor power distribution, reac- 
tivity and fuel status, and for consideration of alternative fuel and 
control management schemes. Subtask C is directed toward the 
development of nuclear design extrapolation techniques which will 
allow the extrapolation of nuclear design data from one LMFBR 
design to another, e.g., extrapolation of critical experiment data to 
LMFBR. 


19771 (HEDL-SA—802) Development of LMFBR safety testing 
in FFTF. Russcher, G.E.; Hagan, J.W. (Hanford Engineering Devel- 
opment Lab., Richland, Wash. (USA)). 1976. Contract E(45-1)-2170. 
10p. (CONF-761001—28). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (Oct 1976). 

The Fast Flux Test Facility (FFTF) will provide a prototypic 
test environment for advanced fuels and materials development 
within the U. S. LMFBR program. As a fast test reactor, the FFTF 
also provides a potentially unique capability for conduct of safety 
experimentation relevant to selected LMFBR safety issues associated 
with postulated core disruption events. The utility and feasibility of 
— extension of FFTF testing into the area of safety research is 

ing investigated. 5 fig. 


19772 (HEDL-SA—819) Development of demand functions and 
their inclusion in linear programming forecasting models. Chamberlin, 
J.H. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). May 1976. Contract E(45-1)-2170. 12p. (CONF-760622— 
57). Dep. NTIS $3.50. 
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From American Nuclear Society 1976 annual meeting; To- 
ronto, Ontario, Canada (13 Jun 1976). 

The purpose of the paper is to present a method for including 
demand directly within a linear programining model, and to use this 
method to analyze the effect of the Liquid Metal Fast Breeder 
Reactor upon the nuclear energy system. 


19773 (HEDL-SA—822) Systematic variation of threshold reac- 
tion rates in EBR-II. Lippincott, E.P.; Combs, B.L.; Davis, A.I. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
1976. Contract E(45-1)-2170. 10p. (CONF-760622—59). Dep. NTIS 
$3.50. 

From American Nuclear Society 1976 annual meeting; To- 
ronto, Ontario, Canada (13 Jun 1976). 

Characterization of neutron flux, fluence, and spectra in fast 
reactor irradiation environments is presently being carried out at 
HEDL utilizing the multiple foil technique. These fluences and 
spectra are then used to correlate damage effects data to produce 
damage functions or equations to predict materials effects under 
future irradiation conditions. The neutron flux and spectrum, then, 
act as a transfer function to relate present observations to future 
effects in the same or different environments and thus consistent 
fluence evaluations are of utmost importance. As part of a continu- 
ing program to establish the data base to meet consistency require- 
ments, a systematic correlation of data from a recent dosimetry test 
in EBR-II is being made. The paper presents preliminary results of 
some of these correlations involving threshold reactions. 


19774 (HEDL-SA—860-FP) Fuel cladding mechanical proper- 
ties for transient analysis. Johnson, G.D.; Hunter, C.W.; Hanson, 
J.E. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 1976. Contract E(45-1)-2170. 13p. (CONF-761001—31). 
Dep. NTIS $3.50. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (Oct 1976). 

Out-of-pile simulated transient tests have been conducted on 
irradiated fast-reactor fuel pin cladding specimens at heating rates of 
10°F/s (5.6°K/s) and 200°F/s (111°K/s) to generate mechanical 
property information for use in describing cladding behavior during 
off-normal events. Mechanical property data were then analyzed, 
applying the Larson-Miller Parameter to the effects of heating rate 
and neutron fluence. Data from simulated transient tests on TREAT- 
tested fuel pins demonstrate that Plant Protective System termina- 
tion of 3$/s transients prevents significant damage to cladding. The 
breach opening produced during simulated transient testing is shown 
to decrease in size with increasing neutron fluence. 


19775 (ITN—103-1975) RAP-3A Computer code for thermal and 
hydraulic calculations in steady state conditions for fuel element 
clusters. Popescu, C.; Biro, L.; Iftode, I.; Turcu, I. (Institutul Pentru 
Tehnologii Nucleare, Pitesti-Colibasi (Romania)). Oct 1975. 23p. (In 
Romanian). INIS. 

The RAP-3A computer code is designed for calculating the 
main steady state thermo-hydraulic parameters of multirod fuel 
clusters with liquid metal cooling. The programme provides a 
double accuracy computation of temperatures and axial enthalpy 
distributions of pressure losses and axial heat flux distributions in fuel 
clusters before boiling conditions occur. Physical and mathematical 
models as well as a sample problem are presented. The code is 
written in FORTRAN-4 language for an IBM-370/135 computer. 


19776 (ITN—105-1975) RAP-4A Computer code for thermohy- 
draulic calculation of liquid metal cooled fuel clusters. Biro, L.; Iftode, 
I; Turcu, I.; Popescu, C. (Institutul Pentru Tehnologii Nucleare, 
Pitesti-Colibasi (Romania)). Dec 1975. 20p. (In Romanian). INIS. 

RAP-4A is a programme for calculating the fuel clusters 
thermal-hydraulic parameters in a fast liquid metal-cooled reactor. 
The code gives the possibility to calculate steady state axial tempera- 
ture distribution, enthalpy, pressure drop, and mass velocity . A 
monodimensional mathematical model along the cluster allowing the 
study of the single and two phase flow is used by taking into account 
the mixing between adjacent subchannels. Physical and mathemat- 
ical models, general features, and an example are presented. RAP-4A 
code is written in FORTRAN-IV language for the IBM 370/135 
computer. 


19777 (KFK—1275/4) 4th quarterly report 1975. Hueper, R. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt 
— Brueter). Apr 1976. vp. (In German). (EUR—5209qd). 


With figs., tabs. and refs. 

The report describes work during the 4th quarter of 1975, 
performed within the framework of the Fast Breeder Project (PSB) 
at the Gesellschaft fuer Kernforschung mbH, Karlsruhe, or on its 
behalf. There are contributions on the following subjects: 1. Fuel rod 
development, 2. materials investigation and development, 3. corro- 
sion studies and coolant analysis, 4. physical experiments, 5. reactor 
theory, 6. safety of fast reactors, 7. instrumentation and signal 
processing for nuclear monitoring, 8. impacts on the environment, 9. 


ERA VOL. 2, NO. 8 


sodium-technology-tests, 10. thermo- and fluiddynamics tests in gas, 
11. studies of gas-cooled breeders, 12. theoretical studies of sodium- 
cooled breeders. 


19778 (LA—5577-PR) Transport code development and code- 
coordination program. Quarterly report, October 1—December 31, 
1973. Vigil, J.C. (comp.). (Los Alamos Scientific Lab., N.Mex. 


(USA)). Apr 1974. Contract W-7405-ENG-36. 16p. Dep. NTIS 
$3.50. 


The report covers work performed during the quarter Octo- 
ber 1—December 31, 1973. In support of TRIDENT code develop- 
ment, new convergence acceleration methods similar to coarse-mesh 
rebalance were studied and difference schemes for the two-dimen- 
sional transport equation on mesh cells with material discontinuities 
are being examined. An option to permit delayed neutrons has been 
added to the time-dependent, one-dimensional transport code 
TIMEX. Proposals for safety code interface files were reviewed and 
a new file for transmitting reactivities was formulated. Work was 
completed on the DCD /7600 implementation of the prelimi- 
nary versions of the SPHINX and MC?-2 codes. The second ver- 
sions of the SPHINX and ETOE-2 codes were implemented on the 
CDC 6600. Testing of the preliminary version of the VENTURE 
code is continuing on the CDC 7600. a is being made on the 
implementation of the second versions of the MC?-2 and REBUS 
codes on the CDC 6600. The DAC code was adapted to the Version 
III interface files and a Version III compatible ANISN code was 
made operational on the CDC 7600. Documentation for the 
ANSIFT code was published and the code has been implemented on 
the IBM 360/75 computer. 


19779 (ORNL/TM—S5563) Application of FORSS sensitivity 
and uncertainty methodology to fast reactor benchmark analysis. 
Weisbin, C.R.; Marable, J.H.; Lucius, J.L.; Oblow, E.M.; Mynatt, 
F.R.; Peelle, R.W.; Perey, F.G. (Oak Ridge National Lab., Tenn. 
(USA)). Dec 1976. Contract W-7405-ENG-26. 117p. (ENDF—236). 
Dep. NTIS $6.00. 

FORSS is a code system used to study relationships between 
nuclear reaction cross sections, integral experiments, reactor perfor- 
mance parameter predictions, and associated uncertainties. This 
paper presents the theory and code description as well as the first 
results of applying FORSS to fast reactor benchmarks. Specifically, 
for various assemblies and reactor performance parameters, the 
nuclear data sensitivities were computed by nuclide, reaction type, 
and energy. Comprehensive libraries of energy-dependent coeffi- 
cients have been developed in a computer retrievable format and 
released for distribution by RSIC and NNCSC. Uncertainties in- 
duced by nuclear data were quantified using preliminary, energy- 
dependent relative covariance matrices evaluated with ENDF/B-IV 
expectation values and processed for 7°*U(n,f), 7°*U(n,y), °*Pu(n,f), 
and *°°Pu(v). Nuclear data accuracy requirements to meet specified 
— criteria at minimum experimental cost were deter- 
mined. 


19780 (TID—3333-S3) Liquid Metal Fast Breeder Reactors, 
January 1975—June 1976. A bibliography. (Energy Research and 
Development Administration, Oak Ridge, Tenn. (USA). Technical 
Information Center). Nov 1976. 399p. Dep. NTIS $10.75. 

Included are 2744 citations to LMFBR references listed in 
Nuclear Science Abstracts Volumes 31 (Jan 1975) through 33 (Jun 
1976). Corporate Author, Personal Author, Report Number/Avail- 
ability, and Subject Indexes are provided. 


19781 (WARD-HT—3045-19) Validation of high temperature 
design methods and criteria. Quarterly progress report for period 
ending November 30, 1975. Bishop, E.C. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). Oct 1976. 
Contract EY-76-C-02-3045-006-*000. 120p. AT. 

Progress is reported in the testing and analysis of types 304 
and 306 stainless steel specimens for FFTF and LMFBR pressure 
containing components. Included are data on basic specimen testing, 
tubular specimen testing, structure testing, FFTF/IHX inlet nozzle 
testing, analysis methods and procedures, and crack propagation 
testing. (DG) 


19782 Fuel unloading pot. Yamaki; H.; Nagai, M. (to Hitachi 
co Japanese Patent 1974-48,920/B/. 22 Jul 1970. 3p. (In Japa- 
nese). 

A novel transfer pot for transferring spent fuels from a fast 
reactor has a drain port adapted to drain a liquid metal therefrom 
until the liquid level is flush with upperface of a valve seat, the valve 
being interlocked with a float the descent of which closes the drain 
port. Inner and outer walls are vertically disposed at the upperface 
of the valve sent between the drain passage and interior of the pot, 
the inner wall having small holes allowing the liquid to pass thereth- 
rough and the outer wall small gaps at both sides. If the pot is 
suddenly tilted for a short time to disturb the level of the liquid 
metal, a small amount of the metal flows out through the small holes 
of the inner wall and strikes the outer wall with a portion of this 
flowing metal flowing out through the gaps. The amount of metal 
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flowing out of the gaps, however, is too small to raise the float, thus 
keeping the valve closed when the pot is tilted, with the metal 
flowing out through the wall returning to the pot. 


19783 Emergency cooling device for nuclear reactors. Ventre, E. 
(to to Electricite de France). French Patent 2,264,367/A/. 12 Mar 
1974. 8p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of an emergency cooling device for a 
nuclear reactor, the core of which is constituted by N independent 
modules in each of which runs a coolant driven by a pump, that 
device being characterized in that it comprises a ifold and N 
duct each of said ducts interconnecting manifold and a duct that 
connects pump to module. 


19784 Device for the remote control of a structure in particular 
of the main vessel of a fast-neutron nuclear reactor. Blanc, B.; 
Boudou. J.; Castaing, A.; Saglio, R.; Samoel, A. (CEA, 75 - Paris 
(France)); Gallet, B. (Societe Technique pour l’Energie Atomique 
(Technicatome), Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)); Ciasquin, J. (to to CEA). French Patent 2,267,612/ 
A/. 10 Apr 1974. 25p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a device for the remote control of a 
structure in particular of the main vessel of a nuclear reactor lined 
by a so-called safety vessel. That device is characterized in that it 
comprises a self-propelled carriage carrying inspection members 
(ultrasonic testing) and adapted to move in the intermediate space 
defined by the main vessel and the safety vessel, said carriage, 
combined with a driving mechanism, co-operating with the opposite 
wall of the safety-vessel by adhering to that wall and being mounted 
at the extremity of a composite cable for feeding said carriage with 
power and with the various fluids necessary for positioning and 
activating said inspection members while, at the same time, that 
cable ensures the introduction of said carriage into, and its retraction 
from, said intermediate space. 


19785 Fuel element for nuclear reactors. Boettcher, A. (to Kern- 
forschungsanlage Juelich G.m.b.H. (F.R. Germany)). German(FRG) 
Patent —- 27 Jun 1974. 3p. (In German). 


igs. 

Changes in the dimensions of the plate, rod or tube shaped 
fuel elements of power reactors, e.g., of fast breeders, as a result of 
burnup are kept under control. There is no detrimental change in the 
coolant flow, and damage to the cladding materia! does not lead to a 
major leakage of fission products. For this purpose, the fissile 
material alloyed into a matrix of thorium metal is imbedded in a 
cladding of, e.g., steel, vanadium, zirconium alloy or niobium alloy. 
The cladding is firmly bonded to the fuel body. The bond between 
the cladding and a box enclosing the fuel bodies is brought about by 
a metallic connecting piece. This piece has spacers which may be 
subjected to plastic deformation and are designed as expansion pieces 
of the expansion fold type. This also suppresses resonance vibrations 
caused by the ambient coolant flow. The firm bond between the fuel 
and the cladding material proper is achieved by diffusion, a layer of 
metal solder or by cold welding. 


19786 Core of a nuclear reactor. Wright, J.R.; 
McFall, A. (to UKAEA London Office). German(FRG) Patent 
nee 2 Jan 1975. 6p. (In German). 

5 


igs. 
The core of a liquid-cooled nuclear reactor, e.g. of a sodium- 


cooled fast reactor, is protected in such a way that the recoil wave 
resulting from loss of coolant in a cooling channel and caused by 
cdoul = is limited to a coolant inlet chamber of this cooling 
channel. The channels essentially consist of the coolant inlet cham- 
ber and a fuel chamber - with a fission gas storage plenum - through 
which the coolant flows. Between the two chambers, a locking 
device within a tube is provided offering a much larger flow 
resistance to the backflow of gas or coolant than in flow ust ion. 
The locking device may be a hydraulic countertorque control 
system, e.g. a valvular line. Other locking devices have got radially 
helical vanes running around an annular flow space. Furthermore, 
the locking device may consist of a number of needles running 
parallel to each other and forming a circular grid. Though it can be 
expanded by the forward flow - the needles are spreading - , it acts 
as a solid barrier for backflows. 


19787 Procedure and repairunit for closing leaking pipes. (to 
Neratoom N.V.). Netherlands Patent 7,501,373/A/. 5 Feb 1975. 6p. 
(In Dutch). 

The invention describes a procedure for closing leaking pipes 
in systems in which the reaction products of fluids inside and outside 
the pipes may cause serious damage. As an example of such a system, 
the Peat exchanger of a sodium-cooled reactor is discussed, the fluids 
being liquid sodium and water. The advantage of the described 
procedure over existing methods is the (much quicker) detection of 
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leaks that may arise from putting the leaking pipe out of use by 
keeping the sodium within the pipe flowing. 


19788 Coexistence of new metals with liquid alkali metals. II. 
Problems of liquid sodium for nuclear reactors. Suzuki, T.; Noda, T.; 
Watanabe, R. (National Research Inst. for Metals, Tokyo (Japan)). 
Shin Kinzoku Kogyo; 20: No. 3, 62-68(Mar 1975). (In Japanese). 

The methods of removing impurities in the liquid sodium for 
FBR and the methods of measuring the concentration of impurities 
are reviewed. The coexistence of liquid sodium with austenite stain- 
less steel now in use for FBR is also reviewed. Cold traps or hot 
traps are equipped in bypasses in loop type Na equipments in order 
to continuously remove impurities in sodium, and sodium is handled 
in inert gas atmosphere to prevent mixing of impurities. The methods 
of measuring concentration are chemical analysis, electrochemical 
analysis, distributive equilibrium method, and C and H diffusion gas 
analysis process. The distributive equilibrium method is that utilizing 
distribution of nonmetallic elements between liquid sodium and solid 
metals. An example of the coexistence experiment of sodium at high 
temperature and at high flow rate is reviewed. An example of 
corrosion model in high temperature, high speed sodium is also 
reviewed. As an example, Westinghouse sodium loop for testing 
material is illustrated. Further, the corrosion model between iron 
and sodium in boundary layer by Weeks is illustrated. The corrosion 
rate Rsub(ss) of stainless steel can be computed by the equation 
Rsub(ss)=(7.93 x 10''T/Xsub(Fe)) [Co(Na)/Co0(Na)]sup(2XFe) 
exp(-50,300/RT) (1-5 x 10~5(L/D)?) mil/year at 650-760°C in the 
apn of 3-30 ppm Co(Na), in which (Na) is dissolved state of oxygen 
in um. 


19789 Fuel handling facility of the Japan experimental fast reac- 
tor ‘Joyo’. Horita, S. (Fuji Electric Co. Ltd., Kawasaki, Kanagawa 
(Japan). Kawasaki Factory); Kinoshita, M.; Ueno, M.; Morishita, K. 
Fuji Jiho; 48: No. 4, 290-296(Apr 1975). (In Japanese). 

The experimental fast reactor “Joyo” with plutonium/urani- 
um mixed oxide fuel and sodium cooling is now in synthetic func- 
tional tests. The fuel handling facility used for the reactor and its 
specification and features are described. To replace the spent fuel 
with fresh one in the reactor vessel, an in-core refueling machine is 
used. A fuel loading and unloading machine removes the spent fuel 
out of the reactor vessel, and moves it in the reactor containment 
vessel. For relaying the spent fuel from the reactor containment 
vessel to the reactor-associated building, there is a transfer rotor. 
The spent fuel is then cleaned, canned and stored temporarily in a 
water pool. Fresh fuel is kept in a receiving storage. It is moved into 
the reactor vessel by the fuel loading and unloading machine, after 
transfer through the transfer rotor. 


19790 Problems of sodium piping design and construction. 
Fujiwara, K. (Mitsubishi Heavy Industries Ltd., Kobe (Japan). Kobe 
Shipbuilding and Engine Works). Haikan Gijutsu; 17: No. 5, 120- 
127(Apr 1975). (In Japanese). 

The importance of sodium technology for the successful 
development of LMFBR is stressed. The special features of sodium 
cooling system are explained with the example of the secondary 
cooling system for JOYO. The secondary cooling system is com- 
posed of 5 sub-systems: secondary main cooling system, auxiliary 
cooling system, purification system, filling and drain system, and 
argon gas system. The specifications and the layout of these sub- 
systems are explained. General discussion on the structural design of 
sodium piping is given with reference to existing standard codes, 
such as ASME SEC III, USAS B31.7 and others. The sodium piping 
design of the secondary cooling system for JOYO is presented. The 
presentation includes: the classification of the piping with regard to 
stress analysis, stress analysis of class 1 pipes, stress analysis of class 2 
pipes, and seismic design. Important points discussed include: the 
methods of welding, keeping cleanness, and various considerations 
about pressure testing. Some ancillary installations associated with 
the sodium piping are briefly explained, namely those for pre- 
heating, heat insulation, and pipe supporting. 


19791 (EURFNR—1266) Flow pattern, pressure drop, and criti- 
cal heat flux of a two-phase sodium flow. Kaiser, A.; Peppler, W.; 
Voeroes, L. (Gesellschaft fuer Kernforschung m.b.H., Karlsruhe 
(Germany, F.R.)). Apr 1975. Translation of KFK—2085. 54p. Dep. 
NTIS $4.50. 


Work performed under United States—Euratom Fast Reactor 
Exchange Program. 
or further investigations of sodium boiling a new test series 
was carried out in a sodium boiling loop with an induction heated 
test section. Special attention was paid to achieve quasi steady-state 
boiling conditions. In an adiabatic measuring section downstream of 
the heated zone the two-phase pressure loss and the film thickness 
were measured up to the critical cooling conditions. The experimen- 
tal results are com: with values predicted by known models on 
two-phase flow. comparison yields that a prediction of the type 
of flow, especially the distribution of the - phase over the flow 
cross section, produces a satisfactory result only if the two-phase 
pressure loss gradient is known with sufficient accuracy. As a rule, 
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the flow patterns of pure annular flow and annular mist flow proved 
to be dominating. Moreover, measurements showed that also the 
boundary value for mass flow, falling below of which leads to 
dryout, can be estimated reliably only if the two-phase pressure loss 
is known. 


19792 Pressure vessel for nuclear reactors. Durston, J.G.; Hind, 
J.R. (to UKAEA London Office). German(FRG) Patent 2,442,670/ 
A/. 3 Apr 1975. 11p. (In German). 

2 figs. 

The core of a fast neutron reactor is surrounded first by a 
primary vessel taking up, e.g., liquid sodium coolant, and then by a 
prestressed-concrete structure with a steel-lined cavity. The pri 
vessel is preferably suspended in the concrete at the head of the 
outer vessel. In order to prevent failures near the point of connzction 
between primary vessel and concrete, the primary vessel is cooled in 
the upper region of the cavity by an annular tank containing liquid 
sodium or potassium. The coolant lines laid in this tank contain the 
eutectic mixture diphenyl/diphenyl oxide and are connected to heat 
exchangers. Below the tank, the primary vessel is surrounded by an 
additional coated mineral insulation whose coat can be cooled with 
nitrogen. The thickness of the insulation increases towards the tank 
so that the cooling rate increases progressively up to the suspension. 


19793 Fast breeder reactor with liquid metal cooling. Barnes, S. 
(to UKAEA London Office). German(FRG) Patent 2,456,266/A/. 
12 Jun 1975. 13p. (In German). 

3 figs. 

When replacing fuel elements in a sodium-cooled reactor, the 
fuel element clusters are meanwhile kept in a conveyor rotor while 
being surrounded by a compression spring. When the assemblies are 
stored in a container, the compression spring surrounds the contain- 
er. Below the assembly, or below the container, there is a damping 
device with a damping cylinder. In the case of failure of their 
suspension the assemblies, the containers, fall into this damping 
cylinder. The coolant of the reactor sump acts as a damping medium 
for the absorption of the kinetic energy of the piston like acting 
parts. The compression spring subsequently brings the assembly back 
into its initial position. To prevent recoil swings the containers are 
elastically suspended between the compression spring and an addi- 
tional compression spring is acting in the opposite direction. 


19794 (BNWL-tr—147) Design principles of large sodium-cooled 
breeder reactors. Schramm, K. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Reaktorentwicklung). 12 Aug 1975. 
Translation of PSB—461. 56p. Dep. NTIS $4.50. 

Included are basic principles of design decisions, design de- 
tails of existing LMFBR facilities in the 300 MW(e) class, compari- 
son of design detail solutions, and facilities in the 1,000 MW(e) class. 

DG) 


19795 Electroacoustic converter with magnetostrictive elements. 
Lauhoff, T. (to Internationale Atomreaktorbau G.m.b.H. (INTERA- 
TOM)). German(FRG) Patent 2,414,936/A/. 16 Oct 1975. 19p. (In 
German). 

6 figs. 

For measuring the sound level in the core of sodium cooled 
reactors, especially of noise arising fiom local boiling of sodium, an 
electroacoustic converter with magnetostrictive elements is pro- 
posed. It consists of a ferromagnetic body on which coils are wound. 
Preferably cobalt-iron is used because of its high saturation magne- 
tostriction, its high Curie temperature and its insensitivity against 
radiation. Depending on whether the converter has primarily been 
exposed to axial or radial oscillations the winding is applied across or 
along the axis. The converter may be operated solely as receiver or 
combined as transmitter and receiver. To protect it against corrosive 
elements it may be enclosed by a protective tube. Further it may be 
mounted on pipes containing liquids from outside by means of a 
transducer. Electronic circuits for application are given. 


19796 One year of operating PHENIX. Conte, F. (CEA Centre 
de Marcoule, 30 - Bagnols-sur-Ceze (France)). Ann. Nucl. Energy; 3: 
No. 2;3, 85-94(1976). (In French). 

975) From European nuclear conference; Paris, France (Apr 
1 " 

The progress of operations from the time that the Phenix 
Power Station was first connnected to the grid on 13 December 1973 
is reported chronologically. This chronological description is ac- 
companied by operating diagrams up to the end of March 1975, by 
production statistics, by the main operating parameters in different 
states, and by a summary of incidents occurring during operation. 
These elements reveal a charge rate and availability of 76% and 81% 
with a gross yield greater than 45%. The main sub-units if the power 
station are then reviewed with details of any incidents, modifications 
carried out, and partial conclusions which it has been possible to 
draw. In particular, problems connected with fuel, th reactor struc- 
tures, sodium pumps, burst can detection, steam generators, sodium 
circuits, and the power plants are considered. There was generally 
good agreement between the actual plant performance and the 
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planned figures. Fuel handing was the subject of a special investiga- 
tion which was carried out fairly quickly because of the small 
number of incidents which occurred. The handling operations car- 
ried out are described in chronological order with mention of the 
few modifications made. Reference is made to the dismantling of the 
first irradiated fuel and its despatch to the reprocessing plant. The 
conclusions indicate the contribution which Phenix has made to the 
French Fast Reactor program. 


19797 Explosive plugging heat exchangers on site. Chapter 7. 
Jackson, P.W. pp 24-27 of In Explosive welding. Cambridge; The 
Welding Institute (1976). 

The requirements which must be satisfied for a plugging 
repair on heat exchangers are specified. The experiences of the 
International Research and Development Co. of plugging feed water 
heaters at various sites and plugging the PFR heat exchangers at 
Dounreay are described. The plugs used for the evaporator and for 
the superheater and the procedures for plugging, on site, are de- 
scribed. The sequence of tests for ensuring service suitability is 
explained. It is concluded that en Pars is a successfull 
repair technique which can be performed with a high degree of 
quality control. The application to PFR superheaters demonstrates 
its advantage under poor access conditions. 


19798 Safeguards system for the LMFBR prototype power plant 
SNR-300 (KKW Kalkar). Brueckner, C. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.)); van der Hulst, P. (Schnell-Brueter- 
Kernkraftwerksgesellschaft m.b.H. (SBK), Essen (Germany, F.R.)); 
Krinninger, H. (Internationale Natrium-Brutreaktor-Bau G.m.b.H., 
Bensberg/Koeln (Germany, F.R.)). pp 581-587 of In Safeguarding 
nuclear materials. Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

Requirements for the design of the safeguards system are 
definec for specific characteristics of the fuel-handling system of this 
sodium-cooled power plant, taking into consideration the strategic 
value of the special nuclear material (SNM) Fg under several 
physical forms and conditions in the plant. The safeguards system 
pro confines all safeguards measures to the fuel-handling area 
within the reactor building and fully benefits from the double 
“containment” available on site, namely the containment stemming 
from fuel-handling requirements under sodium or inert gas and from 
the fully enclosed and non-dismountable design of the core and 
blanket assemblies. The control of the flow of fissile materials 
throughout the plant, and of the physical inventory can hence be 
conveniently based upon the accountability of the assemblies con- 
taining SNM. This can be realized by a follow-up of the handling 
operations performed with fresh core assemblies and with spent core 
and blanket assemblies. 


19799 70-MWt LMFBR steam generator test facility. Johanson, 
J.G.; Gimera, R.J. Contract E(04-3)-0700. New York; American 
Society of Mechanical Engineers (1976). 10p. (CONF-760944—1). 

From IEEE-ASME joint power generation conference; Buf- 
falo, New York, United States of America (USA) (19 Sep 1976). 

The existing 35-MWt Sodium Components Test Installation 
(SCTI) is being up; led to 70 MWt. The first test article in the 
upgraded facility will be the Clinch River Breeder Reactor (CRBR) 
prototype steam generator. The paper describes the upgraded facili- 
ty — and test capabilities, the CRBR steam generator major 
design features, the test program for the steam generator, and the 
current status of design and construction of the facility. 


19800 Nuclear reactor instrumentation. Duncombe, E.; McGon- 
igal, G. (to UKAEA). British Patent 1,434,939/B/. 12 May 1976. Sp. 

Reference is made to the instrumentation of liquid metal 
cooled fast reactors. In order to ensure the safe operation of such 
reactors it is n to constantly monitor the coolant flowing 
through the fuel assemblies for temperature and rate of flow, requir- 
ing a large number of sensors. An improved and simplified arrange- 
ment is claimed in which the fuel assemblies feed a fraction of 
coolant to three instrument units arranged to sense the temperature 
and rate of flow of samples of coolant. Each instrument unit com- 
prises a sleeve housing a sensing unit and has a number of inlet ducts 
arranged for receiving coolant from a fuel assembly together with a 
single outlet. The as unit has three thermocouple hot junctions 
connected in series, the hot junctions and inlet ducts being arranged 
in pairs. Electromagnetic windings around an inductive core are 
arranged to sense variation in flow of liquid metal by flux distortion. 
Fission product sensing means may also be provided. Full construc- 
tional details are given. 


19801 Investigation of departure nucleate boiling in a sodium 
steam generator. Strmi F. (VUZES, Brno); Lochman, K. Jad. 
Energ.; 22: No. 6, 205-210(Jun 1976). (In Czech). 

The results are given of measurements on an experimental 
sodium-water heat exchanger with the aim of determining the condi- 
tions of the departure nucleate boiling formation. The results are 
presented graphically and analytically for the given operating condi- 
tions region and compared with other findings. 
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19802 Improvements in or relating to heat exchangers. Linning, 
D.L. (to UKAEA). British Patent 1,438,649/B/. 9 Jun 1976. 3p. 

A ‘tube-in-shell’ heat exchanger is described for effecting heat 
exchange between liquid metal and water. In conventi heat 
exchangers of this type a condition can arise wherein Na ing 
through the tube plate at the water inlet end of the heat sucnenaat 
may be above the saturation temperature of the water, and —— 
resultant boiling of the water in the region of the tube plate would 
tend to counter stagnation there is a possibility that sub-cooled 
boiling associated with ——— may occur in the central area of 
the tube plate, and this could be the source of corrosion. The desi 
of heat exchanger described is directed towards a solution of thi 
problem. The heat exchanger comprises an elongated shell having 
two spaced transverse tube plates sealed to the shell so as to provide 
end and intermediate chambers. A bundle of spaced parallel heat 
exchange tubes extends between the tube F pane interconnecting the 
end chambers with an inlet port for liquid metal flow to one of the 
end chambers and an outlet port for liquid metal flow from the other 
of the end chambers, and inlet and outlet ports for flow of water 
through the intermediate chamber, these ports being at opposite ends 
of the intermediate chamber. The intermediate chamber has a tube 
closed to liquid metal flow extending between the tube plates, this 
tube having an inlet port for water adjacent to the tube plate at the 
inlet region of the intermediate chamber and an outlet port at the 
outlet region. This tube has open ends and is laterally supported by 
neighbouring heat exchange tubes, or alternatively may have closed 
ends and be end supported by penetration of the tube plates, the inlet 
= aga ports for flow of water being perforations in the wall of 
the tube. 


19803 No alternative to fast breeder reactors. Hueper, R. (Kern- 
forschungszentrum Karlsruhe (F.R. Germany). Projekt Schneller 
Brueter). At. Strom; 22: No. 4, 98-102(Jul 1976). (In German). 

1 fig.; 22 refs. 

Progress in the development of sodium-cooled fast breeder 
reactors was evident at the annual status report of the German- 
Belgian-Dutch fast breeder project and at the annual reactor confer- 
ence of the German Industrial Forum. There was increased interna- 
tional attendance at both these meetings - an indication of growing 
a interest in the project. On May 18, 1976, representatives of 
the Federal Republic and of France have signed memoranda about 
future close cooperation and merging of efforts toward commercial- 
ization of fast breeder power stations. 


19804 Development of acoustic monitoring techniques for 
LMFBRs. Burton, E.J. (UKAEA Reactor Group, Risley). J. Br. 
Nucl. Energy Soc.; 15: No. 3, 265-270(Jui 1976). 

From International Atomic Energy Agency international 
0 group on fast reactors; Bensberg, F.R. Germany (9 Mar 


Selected aspects of the develo t of acoustic monitoring 
techniques used in fast reactors which are of — interest, or in 
areas where significant recent advances have made, are de- 
scribed. The instrumentation techniques discussed include the use of 
stress wave emission as an early warning indicator of structural 
failures, the application of high-temperature ultrasonic transducers in 
hot sodium, detection of cavitation in sodium pumps and of sodium 
boiling in the core. Vibration of primary tank and pipework, result- 
ing from acoustic emission is under examination and scale models are 
being used to investigate the vibration modes. 


19805 Inspection of PFR steam generators. Cowburn, K.J. 
(UKAEA Reactor Group, Risley, Eng.). J. Br. Nucl. Energy Soc.; 15: 
No. 3, 263-264(Jul 1976). 

From International Atomic Energy Agency international 
oe group on fast reactors; Bensberg, F.R. Germany (9 Mar 
1 ' 


The inspection of PFR evaporator tubing, superheater and 
reheater tubing, and tube plate examinations, are described. Ferritic 
steel U tubes in the evaporator have been examined by an eddy 
current system operating at 400 kHz using flexible rotating probes. 
Surface defects as shallow as 0.1 mm can be detected and sized in the 
range 0.1 to 0.5 mm deep. An ultrasonic method is under develop- 
ment for wall thickness. Special test coil probes have been developed 
for examination of the type 316 stainless steel superheater and 
reheater tubing. Crack-life defects in the bore are detectable at 
approximately 10% wall thickness and 20% on the outside diameter. 

ube plate examinations from the tube holes, have been conducted 
— eddy current probes which identify surface breaking cracks in 
the holes. For detecting curtain cracks between tube plate holes, 
ultrasonic compression wave probes have been used. 


19806 Benelux-German fast reactor programme. Traube, K. (In- 
ternationale Atomreaktorbau G.m.b.H. (INTERATOM), Bensberg/ 
Koeln (Germany, F.R.)). J. Br. Nucl. Energy Soc.; 15: No. 3, 215- 
224(Jul 1976). 

From Joint meeting of the British Nuclear wy Be 
and Risley Nuclear Engineering Society; Risley, UK (18 1976). 

A brief account of the development of fast reactors in Ger- 
many includes main parameters and construction schedules for KNK 
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and SNR 300, some organisation details, major SNR sodium test 
facilities in the Debenelux countries, and some comments on fuel 
development work. The design of SNR 300 reactor and coolant 
systems is described and an outline is given of the construction 
status. Few technical difficulties were encountered in the develop- 
ment programme for the ~— of the SNR 300 construction. 
Full-scale testing of major jum components under operatin, 

conditions led to the early detection of some defects in pumps an 

steam generators. The major problem proved to be the safety 
licensing procedure. The difficulties encountered in this area and the 
— required for the hypothetical core disruptive accident 
(HCDA) are discussed. Consideration is given to the commercial 
introduction of fast breeders, the most important aspects of which is 
the SNR 2 demonstration station. The desirability of continued 
international co-operation is stressed. 


19807 Design studies for the SNR-2 reactor core. Heusener, G.; 
Kiefhaber, E.; Kleefeldt, K. (Gesellschaft fuer Kernforschung 
m.b.H., Karlsruhe (F.R. Germany)); Pilate, S. (Societe Belge pour 
I'Industrie Nucleaire, Brussels); Spenke, H. (Internationale Atom- 
reaktorbau G.m.b.H. (INTERATOM), Bensberg/Koeln (F.R. Ger- 
many)). Atoomenerg. Haar Toepass.; 18: No. 7-8, 211-218(Jul 1976). 
(In German). 

Research to assist in the design of the pr SNR-2 (large 
prototype fast breeder reactor) is reported. The effect on the design 
of the rotating shield of various core geometries has been considered 
and the analysis of parameters, for Co studies, has been 
based on a station output of 2000 MW and linear power ratings of 
600 to 800 watts/cm of fuel element. Breeder rate and sodium void 
effects were considered. The program BRUST for reactor analysis 
was used for the core analysis. This program dealt with approx. 100 
variables. The variables to be optimised were fuel cycle costs, 
breeding ratio, doubling time, fissile inventory and fissile rating. The 
SNR-300 reactor was taken as a starting point; one pro’ 1 for the 
Mark II is based on 127 fuel elements. Various core characteristics 
are tabulated and core drawings are presented. Problems encoun- 
tered when uprating a design are considered. Cooperation with 
UKAEA is proposed. Heterogeneous core designs are mentioned. 


19808 Progress report on the nuclear power station at Kalkar and 
planning for the SNR-2 reactor. Traube, K. (Internationale 
Natrium-Brutreaktor-Bau G.m.b.H., Bensberg/Koeln (F.R. Ger- 
many)). Atoomenerg. Haar Toepass.; 18: No. 7-8, 168-178(Jul 1976). 
(In German). 

It is reported that building of the station started in 1973 and 
that progress on the civil engineering side has been delayed by the 
need to prove adequate safety under abnormal conditions; this has 
required model and theoretical research in a number of fields, such 
as the reactor lid, the effect of Bethe-Tait incidents and associated 
resonances and expected overtemperatures. Much of this work has 
been related to the effect of the integrity of the structure if 370 
Megawattseconds of energy are released. Effects on concrete and on 
the steel elements have been studied in detail. On the safety side, the 
consequences of aircraft impact and of earthquakes have also been 
analysed. Progress has been quantified as the percentage of specifica- 
tions agreed to date. Ultrasonic inspection of the pressure vessel is 
stated to have been used for the first time on austenitic steel. 
Comments are made on weld quality, and cost escalation is analysed. 


19809 SNR-300 construction progress and follow-on activities. 
Status report of the Fast Breeder Project, Utrecht, Netherlands. 
Kuesters, H. (Kernforschungszentrum Karlsruhe (F.R. Germany). 
Inst. fuer Neutronenphysik und Reaktortechnik). Atomwirtsch., 
Atomtech.; 21: No. 8, 403-408(Aug 1976). (In German). 
This year’s status report on the DEBENELUX project SNR- 
300, organized by RCN, TNO and Neratoom, gave a survey of 
delays, progress in building, and development of costs for the 
rototype R-300, a survey of preparatory work on the SNR-2, 
1 irradiations and fuel developments, materials testing, compo- 
nents pro mes as well as on the state and the continuation of the 
currrent R and D activities. With regard to the SNR-300, it was 
possible to continue building in Kalkar, which for a long time had 
stagnated, after the second part of the second partial licence had 
been granted. 


19810 Response of UC to transient heating. Wrona, B.J.; Galvin, 
T.M.; Stahl, D. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 
24: 266-267(Nov 1976). 

From Transactions of the American Nuclear Society 1976 
international meeting; Washington, DC, USA (14 Nov 1976). 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 19385, 19684, 20121, 20132, 20156 


19811 (AED-Conf—75-365-001, pp O1/1) Survey of extreme 
load licensing requiremen 


agency its for nuclear power 


plants. Stevenson, J.D. 1975. 
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From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, German, Federal Republic of (F.R. 
Germany) (8 Sep 1975). 

Short communication only. Available from BAM. 

In International seminar on extreme load conditions and limit 
analysis procedures for structural reactor safeguards and contain- 
ment structures. Summaries of contributions. 


19812 (DEU—76-17) Guideline for furnishing the proof of expert 
knowledge of research reactor personnel. Issued by the Laenderauss- 
chuss fuer Atomkernenergie. (Bundesministerium des Innern, Bonn 
(Germany, F.R.); Institut fuer Reaktorsicherheit der Technischen 
Ueberwachungs-Vereine e.V., Koeln (Germany, F.R.)). Mar 1976. 
11p. (In German). INIS. 

Available from ZAED. 

The guideline is to serve the responsible licensing or supervis- 
ing authorities as a basis for the examination of the data on the 
required proficiency certification of research reactor personnel, data 
which have to be supplied by the applicant according to paragraph 1 
of sub-section 2 of section 7 of the Atomic Energy Act and para- 
graph 3 of sub-section 2 of section 1 of the Nuclear Installations 
Ordinance. The guideline refers exclusively to furnishing the proof 
of proficiency relating to special assignments. proficiency of all 
persons is to be certified according to the regulations of this guide- 
line as far as these persons take up the corresponding assignment for 
the first time after 1 January 1977. 


19813 Quality assurance requirements for control of procurement 
of items and services for nuclear power plants. New York; American 
Society of Mechanical Engineers (1976). 22p. (ICONS—02163). 

This standard describes requirements and provides guidelines 
for the control of activities to be exercised during procurement of 
items and services which affect the quality of nuclear power plants. 
These requirements and guidelines apply to procurement activities 
for items and services such as designing, purchasing, fabricating, 
handling, shipping, storing, cleaning, constructing, erecting, install- 
ing, inspecting, testing, maintaining, repairing, initial fueling, refuel- 
ing, and modifying. 


19814 (IA-LD—2-104) Quality assurance for nuclear power 
plants licensing aspect. Borovoy, W.F.G. (Israel Atomic Energy 
Commission, Tel Aviv. Licensing Div.). Feb 1976. 37p. INIS. 

For the nuclear industry, specific criteria must be implement- 
ed to provide sufficient assurance that nuclear plants will be con- 
structed and operated to conform with design, regulatory and code 
requirements. In Israel the inspections or audits are performed by the 
IAEC Licensing Division. Local position on ANSI QA standards as 
well as the eighteen criteria are shown. Lists of American standards 
are presented. The responsibility for quality assurance is not shared, 
but reinforced, by each responsible unit in the supply chain. 


19815 (NTISUB/B—124-76/003) Monthly inspection 
report. (Nuclear Regulatory Commission, Washington, D.C. (USA). 
Office of Inspection and Enforcement). Mar 1976. 65p. (NUREG— 
0025-3). NTIS $4.00. 

The scope and findings of inspections and investigations made 
by the Nuclear Regulatory Commission (NRC) are summarized in a 
monthly report. These include NRC reports on nuclear power 
reactors under construction or in operation. Information on individ- 
ual facilities is presented, including such items as non-compliance 
with regulations, abnormal occurrence reviews, plant status and, for 
plants under construction, implementation of quality assurance 
audits. Copies of Inspection and Enforcement bulletins during the 
period covered by the report will be attached. (GRA) 


19816 VGB-Richtlinien zur Beruecksichtigung der Schallemis- 
sionen bei der Bestellung von Kraftwerkseinrichtungen. (VGB guide- 
lines on the consideration of noise emission in ordering power plant 
equipment). Essen, F.R. Germany; WGB-Dampftechnik GmbH 
(1973). 16p. (In German). 

The present guidelines supplement the 'VGB guidelines for 
the reduction of noise in thermal power plants’ with indications for 
the ordering and quality assurance of the individual noise-producing 
machines and equipment of power plant operation. These guides are 
to simplify the commissioning and delivering for the orderer and 
deliverer. In addition, these guidelines are to lead to a successful 
cooperation of all parties in the reduction of the sound radiation. A 
precondition for this is an explanation of the sound technical de- 
mands which must be made on the single machines or mechanical 
equipment in power plant systems. A protection of the neighborhood 
as well as operational personnel against noise according to the state 
of technology is to be achieved by a clear form of ordering and 
quality assurance. The ordering and assurance procedure for all 
aggregates in the region of the grounds of a power plant up to the 
high-voltage side of the machine transformers is included in these 
guidelines. The guidelines should be valid for the sound-radiating 
plants and for the sound reduction measures of all types of power 
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lants to be foreseen where necessary; where particular order guide- 
foes exist for individual aggregates such as, e.g., and steam 
turbines, these are to be considered. The constructional design of the 
plant is also considered as it can have a considerable influence on the 
sound emission of the whole power plant. The relevant standards 
and guidelines are given in the appendix. 


19817 Empfehlungen zum Vermeiden von Schaeden an Dampftur- 
bosaetzen. Innere Verschmutzung. (Recommendations for the preven- 
tion of damage to steam turbines. Internal soiling). Essen, F.R. 
Germany; VGB-Dampftechnik G.m.b.H. (Dec 1974). 30p. (In 
German). 

11 figs.; 5 tabs.; 10 refs. 

The purpose of the recommendation is to prevent, to detect, 
and to remove soiling of guide and retrating blades of steam turbines, 
e.g. on account of foreign matter in steam dissolved. 


19818 Deutscher Bundestag. Stenographischer Bericht. 192. Sit- 
zung. (German Bundestag. Stenographic report. 192th session). Bonn- 
Bad Godesberg, F.R. Germany; Verl. Heger (1975). vp. (In 
German). 

Answer of parliamentary state secretary Mr. Baum to the oral 
questions of Mr. Schwab, Member of Parlaiment (SPD) (Printed 
Matter 7/4138 questions A18 and 19): Does the planned doubling of 
the capacity of the Biblis reactor mean a doubling or a multiplication 
of the rest risk which cannot be evaded. Does the Federal ublik 
think fit that the already largest reactor in the world should already 
be doubled in its capacity. 


19819 Kernenergierecht Niederlande. (Nuclear law Netherlands). 
Bischof, W. (Goettingen Univ. (F.R. Germany). Inst. fuer Voelker- 
recht). Stuttgart, F.R. Germany; Kohlhammer (1976). 669p. (In 
German, Dutch). 

With tabs. 

This publication gives, in Dutch and German, a comprehen- 
sive survey of the Netherland’s current law in the field of reactor 
safety and radiation protection, including a survey of international 
agreements. 


19820 Wyhi - Analyse einer Buergerbewegung gegen Kernk- 
raftwerke. (Wyhl - analysis of a citizens’ initiative against nuclear 
power plants). Obst, R. Frankfurt am Main, F.R. Germany; IMSF 
(1976). 148p. (In German). 

With figs., tabs. and refs. 

The fact-finding report at hand attempts, on the basis of a 
systematic evaluation of authentic material from citizens’ actions, 
interviews, etc., to portray the importance, the problems, and the 
effects of the actions of the opponents of nuclear power plants. 


19821 Determination of thermal energy deposition rates in nucle- 
ar reactors. Hinsdale, IL; American Nuclear Society (1976). 14p. 
(ICONS—02159). 

It is the purpose of this standard to provide criteria for: (1) 
Determination of the energy allocation among the principal particles 
and photons produced in fission, both prompt and delayed; (2) 
Adoption of appropriate treatment of heavy charged icle and 
electron slowing-down in matter; (3) Determination of the spatial 
ry! deposition rates resulting from the interactions of neutrons; 
(4) Calculation of the spatial energy deposition rates resulting from 
the various interactions of photons with matter; and (5) Presentation 
of the results of such computations, including verification of accura- 
cy and specification of uncertainty. This standard addresses the 
energy generation and deposition rates for all types of nuclear 
reactors where the neutron reaction rate distribution and photon and 
beta emitter distributions are known. Its — y is limited to the 
reactor core, including blanket zones, control elements and core 
internals, pressure vessel, and the thermal and biological shielding. 


19822 Waermekraftanlagen. Bildzeichen; Schaltplaene. Entwurf. 
(Thermal power generating plants. Graphical symbols; switchgear. 
Draft). Berlin; Beuth (Jan 1976). 59p. (In German). (DIN—2481). 

With figs. 

This standard specifies the graphical symbols which are gen- 
erally used in thermal power generating plants for: Cables, isolating 
valves, heat exchangers, steam generators, nuclear power plants, 
apparatus, containers, machinery, transmission equipment, condition- 
ing plants, water recooling plants, measurement and control, symbol 
for energy, switchgear. 


19823 Auslegungsrichtlinien und -richtwerte fuer Jod-Sorptions- 


separation function 
Issued by the Laenderausschuss fuer Atomkernenergie). Bonn, 
many; Bundesministerium des Innern (25 Feb 1976). 8p. (In 
German). 

Within the framework of this prelimi 
data which are to contribute to the faultless functioning of iodine 
sorption filters are put at the disposal of industry and supervisory 
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and licensing authorities. Iodine sorption filters are devices to reduce 
fission iodine in nuclear power plant emissions. The aim of sti - 
ing these design recommendations and standard values is to lower 
the radiation exposure to the staff and the population in the vicinity 
within the framework of routine operation and incidents to a value 
as small as possible. The standard values quoted here have been fixed 
in the light of existing knowledge. They refer to design data not 
standardized. Observance of these standard values facilitates the 
judgment of the iodine sorption filters. In general, a deviating filter 
design is possible and permissible if it can be established that at least 
the same protection function is achieved. 


Public utilities and the public interest: raising and ac- 
knowledging this claim in proceedings concerning provisional legal 
protection. Fischerhof, H. Energiewirtsch. Tagesfragen; 26: No. 3, 81- 
83(Mar 1976). (In German). 

26 refs. 

The following can be said of appeal proceedings against 
provisionally granted legal protection as claimed according to sec- 
tion 5 article 80 VwGO, the public utilities attending the proceed- 
ings, but not the licensing authority, being in the position to file this 
appeal: 1) The licensing authority takes in the appeal proceed- 
ings and has the right to be heard. The licensing authority can also 
continue to act in the public interest in order to maintain the 
ordinances it issued, ordinances which were ordered to take immedi- 
ate effect with public interest in mind. 2) The court of appeal has to 
examine the factual and the legal aspects of the previous instance’s 
decision. 3) The public utility as the complainant can, within the 
framework of its official duties, combine the public interest with its 
own interests. 


19825 Decommissioning of nuclear power stations. Clement, B. 
(Ministere de I'Industrie et de la Recherche, 75 - Paris (France). 
Service Central de Surete des Installations Nucleaires); Feger, M. 
(Electricite de France, 75 - Paris. Service de la Production Thermi- 
que). Ann. Mines; 182: No. 3, 63-169(Mar 1976). (In French). 

The various possible solutions of plant decommissioning of 
which the most elaborate is evidently the complete destruction of 
installations are examined. Then, reference is made to works and 
studies made abroad, and it is specified how the problem is dealt 
with in France. The definitive shut down of the first Chinon graph- 
ite-gas station are described. 


19826 Carrying out the safety concept in the general practice of 
the licensing of nuclear facilities. Block, D. (Staatliches Gewerbeauf- 
sichtsamt, Paderborn (F.R. Germany)). Zentralbl. Arbeitsmed. Ar- 
beitsschutz; 26: No. 5, 105-107(May 1976). (In German). 

From Congress for industrial safety and industrial medicine; 
Duesseldorf, F.R. Germany (13 Nov 1975). 

Some requirements made on licensing in general practice are 
explained briefly. 


19827 Preclusion of the action for annulment on account of the 
failure to meet the latest term. Energiewirtsch. Tagesfragen; 26: No. 7, 
383-385(Jul 1976). (In German). 

The Freiburg Administration Court has rejected, with its 
judgment of April 8th, 1976 - VS II 37/75 - the action of an 
opponent of nuclear energy against the first partial license for the 

ernkraftwerk Wyhl in Baden as the deadline for lodging objections 
according to section 1 of article 3 AtAnVO had run out. The 
grounds upon which the judgment was based are given in full. 


19828 Relationship of partial license to water permit. Ener- 
giewirtsch. Tagesfragen; 26: No. 7, 385-386(Jul 1976). (In German). 

The Oldenburg Administrative Court, with decision of May 
18th, 1976 - I D 53/76 - , has partly allowed on procedural grounds a 
nuclear opponent's action for restoring the delaying effect of his suit 
ye pocwe a partial license, the application having been filed on the basis 
of section 5 of article 80 VwGO. The order to go ahead straight 
away with the contested partial license for carrying out test oper- 
ations was set aside, as in this context it is considered to be a 
supposition that the water permit is me | valid or immediately 
enforceable. Some of the grounds upon which the judgment was 
based are given in full. 


19829 Alarmanlagen, Rufanlagen und Fernmeldeverbindungen in 
und vou Kernkraftwerken. Entwurf. (Alarm, public address, and tele- 
communication systems. Draft). Cologne; Heymanns (Jul 1976). 21p. 
(In — (KTA—3901). 
ig. 

The purpose of this standard is to stipulate type and volume 
of alarm, public address, and telec« ication systems within a 
nuclear power plant, and the connection via these systems with the 
outside. Requirements to be met by design, construction, operating 
equipment and testing of the alarm and public address systems for 
nuclear power plants are specified. 


19830 Decommissioning of nuclear power stations. Schwarz- 
waelder, R. (Nuklear-Ingenieur Service G.m.b.H., Hanau (F.R. Ger- 
many)). Energiewirtsch. Tagesfragen; 26: No. 7, 358-363(Jul 1976). (In 
German). 
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From 3. RWE workshop ‘nuclear energy’; Frankenthal, F.R. 
aur (12 Nov 1975). 


igs. 

The essential findings about the decommissioning of mainly 
commercial LWR reactors are: 1) It can said that the decommission- 
ing of the commercial nuclear plants in the Federal Republic which 
are being built or are already in operation will not bring any 
insurmountable technical problems. 2) The decommissioning will be 
carried out within the frame of the safety prescriptions already 
existing. The personnel carrying out the decommissioning won't be 
subject to an inadmissible exposure. An increased emission of activ- 
ity to the environment during the decommissioning is not expected. 
3) The costs of the total dismantling of a nuclear plant are rather 
high in absolute values, but the cost advantage of the nuclear plants 
compared with other fossile power plants is only negligibly influ- 
enced by the decommissioning costs. 4) It is necessary to find a 
storage site for bulky radioactive waste in the Federal Republic. 
Transport containers of large volume are to be developed at the 
same time. 5) The progress of procedures and devices already known 
for grinding and conditioning of active heavy reactor components, 
especially of the reactor pressure vessel, should be hastened. 6) The 
decommissioning of nuclear test plants in the FRG to be carried out 
during the next years should be used to collect more experience both 
concerning the technical procedures, costs and concerning the per- 
— process for later decommissioning of commercial nuclear 
plants. 


19831 Higher Administrative Court of Rhineland-Palatinate con- 
firms rejection of stop-to-building for Muelheim-Kaerlich. Ener- 
giewirtsch. Tagesfragen; 26: No. 9, 539-550(Sep 1976). (In German). 

The appeals against the judgement of the Administrative 
Court in Coblenz, according to which applications against the licens- 
ing authorities for suspension of immediate execution and restitution 
of the suspensive power of the action had been dismissed, have been 
rejected by the Court of Rhineland-Palatinate in Coblenz. Excerpts 
of the grounds upon which the judgement was based are presented. 


19832 (REG/G—1.38(Rev.1)(10-76)) Quality assurance require- 
ments for packaging, shipping, receiving, storage, and handling of 
items for water-cooled nuclear power plants. (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Standards Devel- 
opment). Oct 1976. 2p. NUREG. 

This guide describes an acceptable method of complying with 
the Commission's regulations with regard to the quality assurance 
requirements for the packaging, shipping, receiving, storage, and 
handling of items for water-cooled nuclear power plants. 


19833 (REG/G—1.88(Rev.2)(10-76)) Collection, storage, and 
maintenance of nuclear power plant quality assurance records. (Nucle- 
ar Regulatory Commission, Washington, D.C. (USA). Office of 
Standards Development). Oct 1976. 2p. NUREG. 

This guide describes a method acceptable to the NRC staff 
for complying with the Commission's regulations with regard to 
collection, storage, and maintenance of quality assurance records for 
all types of nuclear power plants. 


ECONOMICS 


19834 (CEA-CONF—3355) Various lines followed in the world. 
Pierre, C. (CEA, 75 - Paris (France). Dept. des Programmes). 1975. 
17p. (In French). (CONF-7509165—9). INIS. 

From S.E.E. National Congress) evolution of the energy 
problems throughout the world. Consequences on the production 
and utilization of electric power; Biarritz, France (30 Sep 1975). 

If the imaginable lines can be counted in hundreds, at least ten 
of them have effectively contributed to the production of energy and 
among them the LWR line (reactors cooled and moderated with 
ordinary water) represent 3/4 of the installed power and an even 

eater proportion of orders for nuclear power stations. The prob- 
een of fissile material supply will undoubtly make it imperative to 
have massive recourse to fast reactors, superregenerating reactors 
that produce more fissile material than they consume. Thanks to 
their special characteristics, high temperature reactors should also 
play a part. These three lines have, moreover, the advantage of being 
to a great extent complementary. 


19835 (EUR—5421) TOTEM. A computer program for the simu- 
lation of an electric power generation system. Conti, F.; Graziani, G. 
(Commission of the European Communities, Ispra (Italy). Joint 
Research Centre). Mar 1976. 48p. INIS. 

The code TOTEM was written to deduce, from the electrical 
energy requirements, the power to be installed in order to satisfy 
that demand. Calculation is not straightforward, as the energy is 
distributed in time according to a given load duration curve, as the 
station's utilization is function of its age and because a minimum 
power reserve has to be provided. In TOTEM the splitting of the 
total energy production between various types of station is assumed 
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to be given (with the exception of an option, where a certain degree 
of freedom is left to the fast breeders in order to make full use of the 
available Plutonium). It evaluates the installation policy, fuel con- 
sumption and production, separative work, fabrication and repro- 
cessing capacity requirements, expenditures and capital investments 
consequent to any given production patterns. 


19836 (FRNC-CONF—139) Programme for the setting up of 
nuclear power plants. Bigeard, C.; Bellin, A. (Electricite de France, 
93 - Saint-Denis. Direction de la Production et du Transport). 1975. 
21p. (In French). (CONF-7509165—4). INIS. 

From S.E.E. National Congress) evolution of the energy 
problems throughout the world. Consequences on the production 
and utilization of electric power; Biarritz, France (30 Sep 1975). 

The energy crisis and the brutal rise in prices of petroleum 
products gives the nuclear kWh a great advantage at the level of 
economy and independence. It is because of this situation that 
France, since 1974, is engaged in building 6 to 7 nuclear power 
plants yearly. These plants will make it possible to meet the added 
needs in electric power which will increasingly take the place of 
conventional sources of energy. The implementation of this pro- 
gramme of plants to be built on a mass production basis has led 
E.D.F. to follow up and accelerate the action already taken for the 
first nuclear power plants. Methodical organization in the choice of 
sites and in commissioning and operation is more than ever indis- 
pensable. 


19837 (FRNC-CONF—140) Industrial problems raised by the 
building of the new nuclear power plant system. Gangloff, P.; Hil- 
lairet, J. (Alsthom, 75 - Paris (France); Electricite de France, 13 - 
Marseille. Region d’Equipement). 1975. 25p. (In French). (CONF- 
7509165—8). INIS. 

From S.E.E. National Congress) evolution of the energy 
problems throughout the world. Consequences on the production 
and utilization of electric power; Biarritz, France (30 Sep 1975). 

The decision made by France to build within 10 years a 
number of nuclear power plants of an importance unequalled in 
Europe and in the world has created for the industry involved in this 
gigantic enterprise problems of growth and adaptation of consider- 
able magnitude. In a first part, the general analysis of needs reveals 
the breadth of the phenomenon the industry is facing with respect to 
its capacity of production. This original study, the first synthesis of 
this kind, could be the starting point of overall industrial planning at 
the national level. The second part, dealing more particularly with 
turbogenerator units, shows in its true perspective the magnitude of 
the material and how the equipment has developed. It recalls how 
the industrial problem has been approached in order to meet the 
need for expansion of one of the most important French electrome- 
chenical manufacturing plants. 


19838 (INIS-mf—3024) Recommendations regarding problems of 
research policy relating to the establishment and operation of atomic 
power stations in Denmark. (Planlaegningsraadet for Forskningen, 
Copenhagen (Denmark)). Jan 1976. 50p. (In Danish). INIS. 

This report, which was submitted by the Danish Planning 
Council for Research to the Parliamentary Committee on Scientific 
Research, is based on reports from the DANISH Atomic Energy 
Commission. and on a sub-committee appointed by the Planning 
Council, as well as on the comments of the Danish Research Council 
on these reports. The Planning Council submit that: (1) the question 
of the introduction and scope of Danish utilization of atomic energy 
should be considered as a link in setting up a total plan for energy 
policy elucidating the possibilities in the energy field from both 
aspects of supply and demand, (2) that there is a continuous interac- 
tion between energy policy and research policy in the subject field, 
(3) that the total resources for energy research and development 
should be considerably increased, (4) that investigations into the 
economy of atomic power should be intensified, and (5) that investi- 
gations of possibilities for long-term storage of radioactive waste in 
Denmark should be speeded up. Further, the Planning Council 
points out the need for research in areas such as (a) wind and solar 
energy, (b) the environmental impact of utilizing atomic power in 
relation to that of utilizing other forms of power, (c) economic and 
social effects of different forms of energy supply, as well as the 
problems of siting, decision taking and public information and par- 
ticipation and finally, (d) the utilization of the energy raw materials 
found in Greenland. 


19839 Nuclear power planning study for Bangladesh. Vienna; 
IAEA (1975). 21 1p. 

The country’s interest in and plans for nuclear power, as well 
as the organizational setup and involvement of the Bangladesh 
Atomic Energy Commission in the planning, construction and oper- 
ation of nuclear power plants, are described. The report contains 
some data on population, general economics, gross national product, 
mineral resources and energy consumption. The electricity supply 
system, its development, generating and transmission facilities, costs 
of existing plants and plants under construction, various systems 
operation criteria, economic criteria and technical data on existing 
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generating units are given. A number of appendixes have been 
included to provide additional and background information on the 
computer programs, methods of forecasting load, methodology and 
parameters used, fossil and nuclear fuel costs, general technical and 
economic data on thermal and nuclear plants, and other appropriate 
data. 


19840 Alternatives to oil imported from OPEC countries: nuclear 
energy, ch. 6. Grenon, M. pp 105-136 of In Energy in the European 
Communities. Alting von Geusau, F.A.M. (ed.). Leiden (Nether- 
lands); Sijthoff (1975). 

The prospectives of nuclear energy as a partial replacement 
of oil has been looked upon from an energy policy point of view. 
Different power reactor types and enrichment techniques as well as 
the world uranium resources are taken into account. 


19841 Generation cost of a nuclear power station in the eighties 
and its comparison to other electricity generating plants. Iljas, J.; 
Surjadi, A.J. (National Atomic Energy Agency, Jakarta (Indone- 
sia)). = BATAN; 8: No. 3-4, 2-11(Dec 1975). (In Indonesian). 

2 figs. 

The various factors which are significant to the capital cost of 
a nuclear power plant are being reviewed. An example is given of 
the calculation of the power generation cost for a 600 MW nuclear 
power plant, which was assumed to become yp in 1985. The 
calculation was based on the contributions from capital cost, fuel 
cost and the cost for operation and maintenance. A similar calcula- 
tion was carried out for a coal-generation and an oil-generation plant 
of the same size (600 MW) which are becoming operational in the 
same year (1985). The generation cost for the Saguling Hydro 
Project, which will be completed in 1982, is also given. This 1982 
figure has been subsequently extrapolated to 1985 in order to include 
the effect of escalation. The result of the study could be considered 
as a confirmation of the Nuclear Power Planning Study for Java 
Island, which has been carried out at the IAEA Head-quarters in 
Vienna in the beginning of 1975. 


19842 Approach to sensitivity analysis of reactor strategy calcu- 
lations. Holy, Z.J.; Zech, H.J. (Gesellschaft fuer Kernforschung 
m.b.H., Karlsruhe (F.R. Germany)); Stocks, K.J. (New South Wales 
Univ., Kensington (Australia). School of Nuclear Engineering). 
Atomkernenergie; 27: No. 4, 285-286(1976). 

2 figs.; 1 tab.; 6 refs. 

The paper describes a method of obtaining, with the aid of a 
mathematical model, a uniform mathematical expression which takes 
account of the relative importance of the most important economic 
parameters and their interaction in reactor strategy calculations. 
Linear programming techniques are used for optimizing system 
generation costs over a given period of time. The influence of the 
capital cost of various reactor types is investigated as an example. 


19843 Nuclear age in the Middle East. Yiftah, S. Tel Aviv, 
Israel; Am Oved (1976). 160p. (In Hebrew). 

The book analyses, clarifies and summarises, from various 
aspects, some of the many questions concerning the motivation, the 
meaning, the economics, the dangers and the risks of introducing 
nuclear technology into the Middle East area following the recent 
agreements between some Mid Eastern countries and the United 
States, France, Germany and the U.S.S.R. about the supply of 
nuclear power reactors and nuclear fuel to the Middle East. The 
recent strong nuclear prgrams of countries such as India and Iran, 
who have wide-ranging ties with the Mid-Eastern countries, coupled 
with the huge revenues of petrodollars by the Arab countries of the 
area, together with the dangers of another 1973-type oil embargo are 
discussed and the triple crises of energy, ecology and nuclear weap- 
ons proliferation are considered. 


19844 Thermos program for nuclear reactors specialized in dis- 
trict heating. Lerouge, B. (Societe Technique pour !’'Energie Atomi- 
que (Technicatome), Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). Entropie; 12: No. 68, 22-28(1976). (In French). 

Many studies have been made in France on the use of nuclear 
heat for district heating. After a brief account of the problems raised 
by the use of thermal waste from big nuclear power stations, the 
quantitative and qualitative needs of heating networks are analyzed 
and the Thermos project described. This is a very robust reactor of 
the pool type, with an output of 100MW, supplying low-pressure 
water at 100 deg C. The advantages from the aspects of safety and 
economy are described, and the present state of the project and its 
possible developments summarized. 


19845 Nuclear energy for generation of electricity. Mehta, S.K. 
(Bhabha Atomic Research Centre, Bombay (India). Reactor Engi- 
a J. Ind. Trade; 26: No. 1, 50-57(Jan 1976). 

refs. 

As the availability of fossil goes on decreasing and as the 
price of fossil fuels goes on increasing, nuclear fuel will be called 
upon to contribute significantly in the — of electricity in 
India. CANDU type reactors have been found to provide the largest 
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total installed generating capacity from the available resources of 
uranium. The fast breeder reactors which are under construction are 
expected to contribute substantially to the total installed electricity 
generating capacity. This can be me gee only if adequate 
quantities of plutonium are made available, which in turn can be 
done only if as many CANDU type power stations as are possible 
with the indigeneous uranium are constructed as early as possible. 
The infrastructure necessary for the implementation of the envisaged 
nuclear programme is discussed. 


19846 Nuclear evolution in France. Giraud, A. (CEA, 75 - Paris 
(France)). Def Natl.; 32: 25-42(Mar 1976). (In French). 

The four branches which represent the nuclear capacity of a 
country are reviewed successively for France: energy supplies, in- 
dustrial activity, defense, and diplomacy. 


19847 Nuclear and geothermal energy as a direct heat source. 
Field, A.A. Arch. Energiewirtsch.; 30: No. 5, 471-477(Mar 1976). (In 
German). 

5 figs.; 6 refs. 

After some remarks on economic aspects, the swimming pool 
reactor simplified for the purpose of heat generation is described, the 
core of which supplies heat of 100-120°C for district heating. In this 
context, ways of storing waste heat are discussed. The alternative is 
pointed out that energy may be transferred by means of hydrogen. 
In conclusion, it is demonstrated on a French plant how geothermal 
water can be used directly via heat exchangers for district heating. 


19848 Economic of nuclear power development in the 
capitalist countries. Valvoda, Z. Jad. Energ.; 22: No. 6, 231-235(Jun 
1976). (In Czech). 

The economic problems of the nuclear power development in 
the USA, Japan, and in the western European countries are dis- 
cussed. An analysis is presented of the development and estimates 
are given of capital expendenditures in nuclear power plants and in 
enrichment and reprocessing plants and of the development of the 
uranium price within the foe! cycle. The problems of financing 
nuclear power are considered. 


19849 Energy consumption in the construction and operation of 
power stations. Moraw, G.; Szeless, A. (Kernkraftwerk-Planungsge- 
sellschaft m.b.H., Vienna (Austria)). Elektrotech. Maschinenbau; 93: 
No. 7, 301-303(Jul 1976). (In German). 

The costs of the principal energy sources (coal, hydro, nucle- 
ar (LWR)) in relation to GNP, kW and kWh are compared by a 
method taking into account the indirect energy consumptions in the 
construction and operation of the power stations. 


19850 Net power balance of nuclear power plants in the Federal 
Republic of Germany. Denton, R.V. (Fraunhofer-Gesellschaft zur 
Foerderung der Angewandten Forschung e.V., Karlsruhe (F.R. 
Germany). Inst. fuer Systemtechnik und Innovationsforschung). 
Kerntechnik; 18: No. No. 89, 382-385(Aug 1976). 

3 figs.; 3 tabs.; 8 refs. 

It has been speculated that if the build-up of a nuclear 
program proceeds too rapidly, then it might consume more energy 
than it ever produces. This argument is examined with respect ot the 
rapidly expanding German nuclear program and is shown to be 
inapplicable, although the actual results do depend critically on a 
number of assumptions. The conclusions are not as optimistic as in 
previous treatments of the subject in Germany. 


19851 Steam up over reactor policy. Kovan, D. (Nuclear Engi- 
neering International, London (UK)). New Sci.; 71: No. 1012, 290(5 
Aug 1976). 

Britain is once more assessing its nuclear power programme 
in the light of recent forecasts that there is unlikely to be any growth 
in the demand for electricity for many years to come. This means 
that the extra costs of launching a commercially unproven reactor, 
the Steam Generating Heavy Water Reactor (SGHWR), will be an 
even greater burden than previously expected, because they would 
be spread over fewer reactors. Sir John Hill's reported assessment 
concludes that the present strategy would be the most ex ive 
way of developing Britain's nuclear power programme; under 
the circumstances, may not be the best option. The SGHWR pro- 
gramme will certainly be more expensive than either relaunching a 
programme of advanced gas-cooled reactors (AGRs), or building 
American designed pressurised water reactors (PWRs). Recent de- 
velopments of the AGR and PWR’s and their advantages in the 
present position are outlined. 


19852 Load factors of the nuclear power stations in the 1st half of 
1976. Moraw, G.; Szeless, A. (Kernkraftwerk-Planungsgesellschaft 
m.b.H., Vienna (Austria)). Atomwirtsch., Atomtech.; 21: No. No. 910, 
493(Sep 1976). (In German). 

2 tabs.; 2 refs. 

In addition to the annual statistics on the load factors of 
nuclear power stations, which have been published regularly for 
some time, semiannual statistics on the mean load factors of all 
existing plants, classified according to reactor types and listed sepa- 
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rately for the FRG, Europe, and the whole world, will be published 
in the future. 


CONSTRUCTION AND OPERATION 


19853 Reviewing nuclear power station achievement. Howles, 
L.R. (Nuclear Power Co. (Whetstone) Ltd. (UK)). Nucl. Eng. Int.; 1: 
No. 242-243, 22-24(Apr 1976). 

For measurement of nuclear power station achievement 
against original purchase the usual gross output figures are of little 
value since the term loosely covers many different definitions. An 
authentically designed output figure has been established which 
relates to net design output plus house load at full load. Based on 

both cumulative and moving annual load factors are 
measured, the latter measuring the achievement over the last year, 
thus showing trends with time. Calculations have been carried out 
for all nuclear stations in the Western World with 150 MW(e) gross 
design output and above. From these are shown: moving annual load 
factor indicating relative station achievements for all the plants; 
cumulative | factors from which return of investment can be 
calculated; ay moving annual load factors for the four types of 
system Magnox, PWR, HWR, and BWR; and a relative comparison 
of achievement by country in a few cases. 


19854 Delays in the construction of nuclear power plants. Deller, 
W.; Marquis, W.G.; Ortner, O.R.; Palmowski, E.; Wahl, D.J. Ener- 
gie; 28: No. 6;7, 192-193(Jun 1976). (In German). 

The additional costs which arise when nuclear power plants 
are started up later than planned amount to about 1.2 to 1.5 million 
DM a day. The reasons for these delays are drawn-out licensing 
procedures and stops to building on account of suits with suspensive 
effect. An amendment to the Atomic Energy Act now in the 
planning stage is to pave the way for winding up matters in a shorter 
time. 


FUEL CYCLE 


REFER ALSO TO CITATION(S) 19296, 19371, 19375, 19399, 
19690, 20240 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 19738, 19743, 19748 


19855 (LA—6515-MS) High-temperature helium loop for nucle- 
ar process heat studies. Jiacoletti, R.J.; Pell, K.M. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Sep 1976. Contract W-7405-ENg- 
36. 16p. . NTIS $3.50. 

An ERDA-sponsored study and evaluation program for the 
development of a very high-temperature gas-cooled reactor (VHTR) 
as a source of industrial process heat has been in progress at LASL 
since 1974. The reported conceptual design study of a high-tempera- 
ture helium test facility is a part of the evaluation of experimental 
support requirements. The experimental design presented is that for 
a test of a full-scale bundle of an intermediate helium-to-helium heat 
exchanger. This experiment would require the maximum test capa- 
bility expected for process equipment development testing in such 
facilities and therefore also provides appropriate specification infor- 
mation on facility equipment. The analysis presented indicates that a 
regenerative loop design employing a resistively heated graphite 
helium heater could accomplish the test objectives. The power 
requirements for this level of testing are within the capability of 
existing equipment at LASL. Other facility requirements, such as 
heat dump capacity, gas handling capability, and test cell configura- 
tion are also discussed. 


19856 (N—76-15574) Studies of the use of high-temperature nu- 
clear heat from an HTGR for hydrogen production. Peterman, D.D.; 
Fontaine, R.W.; Quade, R.N.; Halvers, L.J.; Jahromi, A.M. (General 
Atomic Co., San Diego, Calif. (USA)). 30 Sep 1975. Contract 
NAS3-18935. 355p. (NASA-CR—134919; GA-A—13391). NTIS 
$10.50. 

The results of a study which surveyed various methods of 
hydrogen production using nuclear and fossil energy are presented. 
A description of these methods is provided, and efficiencies are 
calculated for each case. The process designs of systems that utilize 
the heat from a general atomic high temperature gas cooled reactor 
with a steam methane reformer and feed the reformer with substitute 
natural gas manufactured from coal, using reforming temperatures, 
are presented. The capital costs for these systems and the resultant 
hydrogen production price for these cases are discussed along with a 
research and development program. (GRA) 


19857 Use of nuclear heat in the steel industry. Coche, L. 
(Institut de Recherches de la Siderurgie Francaise (IRSID), 78 - 
Saint-Germain-en-Laye). Entropie; 12: No. 68, 43-49(1976). (In 
French). 
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It is possible, but not easy, to use nuclear energy for steelmak- 
ing: low temperature level, and difficulty to get a continuous energy 
supply, are the main limiting factors. Practically, the nuclear reactor 
and the steel making units will not be coupled. Among the various 
possible systems, the most practical one for the near future consists 
in using nuclear heat to produce hydrogen (using natural gas or oil 
products as a feedstock) and electric power. Hydrogen is used to 
reduce iron ore in units such as Midrex, Hyl, Armco or Purofer. 
Steel is produced from this reduced material in electric arc furnaces. 
Industrial development will be slow, since economical conditions are 
presently pretty far from making such a process economically com- 
petitive. 


19858 Nuclear waste heat may save fossil fuels. Robertson, 
R.F.S. (Atomic Energy of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). Mod. Power Eng.; 70: No. 7, 
46-49(Jul 1976). 

Economic studies on possible uses of reactor heat in Canada 
are reviewed. High-grade heat, as steam supplied by the Douglas 
Point reactor, is used by the Bruce heavy-water plant. High-grade 
heat could also be used to extract and upgrade bitumen from deep- 
lying beds of the Alberta tar sands. Lower-grade heat from CANDU 
power stations can be used for district heating if some of the 
efficiency of electricity generation is sacrificed. It is proposed that 8 
MW of heat in hot water taken from Pickering B could be used to 
heat a proposed housing development at North Pickering, Ontario. 
Waste heat from condensers can be used to rear rainbow trout, but 

eenhouses require water at about 54 deg C, which can be obtained 
rom a moderator circuit. 


19859 Coupled generation of heat and electrical . Andr- 
zeiewski, S. Fernwaerme Int; 5: No. 4, 111-114(Aug 1976). (In 
German). 

The author gives a comparative survey of the papers dealing 
with this problem on the 3rd international conference on district 
heating in Warsaw. 
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REFER ALSO TO CITATION(S) 21156, 21467 


19860 (MRR—153, pp 97-107) Structural model to interpret the 
measured results. Oesterle, B. Nov 1975. (In German). 

From Seminar on on-line control for the early discovery of 
faults and damage in light water reactors; Garching/Muenchen, F.R. 
Germany (1 Oct 1974). 

8 figs. 

In On-line control for the early discovery of faults and 
damage in light water reactors. 

The aim of setting up dynamic structural models is quite 
generally to acquire knowledge on the mechanical oscillation state of 
the reactor, as this oscillation state is of great importance from the 
point of view of strength and safety. The interpretation of measured 
results, especially the interpretation of the changes of measured 
results in terms of control, is of particular interest. 


19861 Main trends in the development of nuclear power engineer- 
ing in the Czechoslovak Socialist Republic. Neumann, J. (Ceskoslo- 
venska Komise pro Atomovou Energii, Prague). J. Radioanal. 
Chem.,; 30: No. 1, 13-16(1976). 

From 8. radiochemical conference; Marianske Lazne, 
Czechoslovakia (27 Apr 1975). 

The concept of the development of nuclear power engineer- 
ing in Czechoslovakia up to 1 represents a part in the integral 
program of development of nuclear power engineering on Comecon 
countries. Its basis lies in the construction of atomic power plants 
with thermal reactor: in the initial period water cooled reactors with 
a power of 440 MW, in the second period reactors with a power of 
1000 MW. With respect to the mentioned pro , the Czechoslo- 
vak research institutes and establishments will have the following 
main tasks: development of new methods for mining and refinement 
of low-grade uranium ores; design the manufacturing of selected 
components of both the primary and secondary circuits of nuclear 
power plants with WWER-440 and WWER-1000 reactors, including 
the initial materials; problems of reliability, nuclear safety, operation- 
al diagnostics, control and automation of the operation of WWER 
atomic power plants; planning the role of nuclear power plants with 
water cooled reactors in Czechoslovak power engineering; participa- 
tion in the solution of selected problems concerning production of 
nuclear fuels and irradiated fuel processing, including the burrial of 
radioactive wastes. 


19862 Course on energy for general audiences, Marcus, G.H. 
(Analytic Services, Falls Church, VA). Trans. Am. Nucl. Soc.; 24: 
69-70(Nov 1976). 
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From Transactions of the American Nuclear Society 1976 
international meeting; Washington, DC, USA (14 Nov 1976). 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 21184 


19863 (AD-A—020058) Effective methods for solution of nonlin- 
ear reactor d using finite elements. Olsen, R.A. 
(Naval Post, uate School, Monterey, Calif. (USA)). Dec 1975. 


122p. NTIS $5.50. 
Thesis 


The solution of the nonlinear two-dimensional reactor dynam- 
ics equation subjected to prompt feedback conditions using the finite 
element technique leads to a matrix formulation. The task of this 
thesis is the development of yee ional techniques which allow 
the problem to be solved for large systems. Specifically, these 
techniques are: (1) the treatment of the nonlinearity on the element 
level, (2) the compacting of the matrices to include only non-zero 
terms, and (3) the construction of a new computer code based on the 
Crank-Nicolson formulation for the solution of differential equations. 
To — the theory presented, test problems were solved by the 
original method, the linearized technique, and the Crank-Nicolson 
treatment. The results were analyzed and compared ically. All 
three of the innovations developed appear to be tools for 
solving nonlinear time dependent differential equations. 


19864 (CEA-R—4726) Theoretical methods for neutronics calcu- 

lations of core-blanket and core-reflector systems in fast reactors. 

Corcuera, R. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 - 

Saint-Paul-les-Durance (France). Dept. des Reacteurs a Eau; Paris- 

11 Univ., 91 - Orsay (France)). Dec 1975. 215p. (In French). INIS. 
Thesis 


The work is a contribution to the neutronics calculational 
methods of fast neutron reactors. The first step is devoted to the 
analysis of the validity of the few-groups (of the order of 25) 
multigroup scheme, and of the transport-correction approximation 
for the treatment of the scattering anisotropy. This ysis includes 
both the reactor core, where the usual approximations are found to 
be satisfactory, and the reflector, where it turns out that the rapid 
variations of the neutron flux and of it’s spectrum necessitate the 
improvement of the multigroup cross-sections’ generation. There- 
fore, a zero-dimensional simple and accurate model for the average 
spectrum in the reflector is developed by the space-energy synthesis 
method. Finally using the Rayleigh-Ritz method, a model is devel- 
oped in which the flux is spatially represented by an analytical 
function. This model is applied to the analysis of the sensitivity of 
reflector neutronics parameters to the variations of the cross sec- 
tions. 


19865 (CONF-760715—P2, pp 1127-1161) Importance of neu- 

tron data in fission reactor Bohn, E.M. (Argonne Na- 

~~ IL); Henryson, H. II; Hardy, J. Jr.; Roussin, R.; Weisbin, 
. 1976. 


From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

The neutron data required to completely analyze fission reac- 
tors includes many isotopes and covers a broad energy range. In 
both fast and thermal reactors, the neutron inventory is a fine 
balance determined by the fission properties of *°U, *®Pu and *U 
and by the capture cross sections of ***U, fuel materials, structural 
materials and coolant materials. In fast reactors, the spectrum of 
neutrons ranges from 1 keV to 3 MeV and is influenced by the 
elastic and inelastic scattering properties of 7**U and the structural 
and coolant materials. For neutron shielding applications, the impor- 
tant neutron data include the total cross sections of structural and 
coolant materials in the MeV range. The impact of these basic 
nuclear data in fission reactor applications is most suitably described 
by sensitivity analysis. For example, sensitivity coefficients comput- 
ed for a typical large plutonium fueled fast reactor indicate that a 
percent increase in the **°Pu(n,f) cross section translates into a 0.59 
percent increase in k, a 0.78 percent decrease in the breeding ratio, 
and 0.71 percent decrease in the sodium coolant reactivity worth. 
Integral data tests of ENDF/B-IV on the thermal reactor bench- 
marks indicate that there are no major deficiencies in the H2O and 
235U) cross sections for thermal s However, k/sub eff/ is 
underpredicted for lattices of slightly enriched systems with an 
indication that epithermal-to-thermal **U capture is overpredicted. 
Fast reactor benchmark tests generally yield a less reactive system 
for Pu fueled reactors compared to U fueled reactors and the capture 
rate in 7°*U relative to the fuel fission rate is generally overpredicted 
in large systems. Shielding benchmark tests indicate a wide range of 
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deficient neutron data, especially the total elastic and inelastic cross 
sections of Fe, O, and Na in the high energy range. 


(IKE—6-91d) Calculation of time-dependent neutron 
highly subcritical systems. Schimetschka, E. (Stutt Univ. 
(TH) (Germany, F.R.). Inst. fuer Kernenergetik). Nov 1975. 98p. (In 
German). INIS. 
Thesis. 36 figs.; 7 tabs.; 22 refs. Available from ZAED. 
Within the framework of this study, it is shown that a one- 
dimensional computer programme within certain limits is able to 
spatially and timely describe the behaviour of a neutron pulse in a 
subcritical system. The limits of the method are investigated and 
indicated. Furthermore, it is shown how the simulation of pulsed 
neutron experiments can be carried out with the help of this pro- 
gramme for reactivity measurements. A qualitatively correct presen- 
tation in agreement with measurement trends of spatial reactivity 
differences in the measuring specifications according to Sjoestrand 
and to Gozani can be achieved. The simulation of neutron pulses in 
the subcritical system confirms a modified measuring m sug- 
gested by Aizawa and others. 


19867 (ITEF—2) Numerical heterogeneous reactor calculation. 
Kochurov, B.P. (Gosudarstvennyj Komitet po Ispol’'zovaniyu Atom- 
noj Ehnergii Moscow. Inst. Teoreticheskoj i 
Ehksperimental‘noj Fiziki). 1974. 19p. (In Russian). INIS. 

4 refs.; 4 figs. 

Two variants of the program (for the M-220 computer, 
ALGOL language) are described. They have been complied for 
heterogeneous calculations of finite cylindrial reactors with arbitrary 
distribution of blocks in the nodes of square of hexagonal lattices. 
Any symmetry peculiar tothese types of the lattice is assumed. The 
blocks may have a various radius and contain a moderator.cks may 
be as great as 600 if the symmetry exists). 


19868 (ITN—104-1975) Determination of monopolar heteroge- 
neous parameters in the neutron semitransport theory and their utiliza- 
tion in three-group reactor calculations. Slavnicu, S.D. (Institutul 
Pentru Tehnologii Nucleare, Pitesti-Colibasi (Romania)). Dec 1975. 
15p. (In Romanian). INIS. 

A general calculation of the monopolar parameters used in 
the heterogeneous methods for thermal reactors and especially for 
heavy water reactors is presented. The determination of the three- 
group heterogeneous parameters is done using the semitransport 
theory. A general presentation of the connection between a three- 
group diffusion type code and the cell calculation is made. Reference 
is made to the cell codes used in order to determine the monopolar 


parameters (author). 


1986S (ITN—110-1976) LASER-R a computer code for reactor 
cell and burnup calculations in neutron theory. Cristian, I.; 
Cirstoiu, B.; Dumitrache, I.; Cepraga, D. (Institutul Pentru Tehnolo- 
gii Nucleare, Pitesti-Colibasi (Romania)). Apr 1976. 41p. (In Roma- 
nian). INIS. 

The LASER-R code is an IBM 370/135 version of the 
Westinghouse code, LASER, based on the THERMOS and MUFT 
codes developped by Poncelet. It can be used to perform thermal 
reactor cell calculations and burnup calculations. The cell exhibits 3- 
4 concentric areas: fuel, cladding, moderator and scattering ring. 
Besides directions for use, a short description of the physical model, 
numerical methods, and output is presented. 


19870 (JAERI-M—6205) Effect of the neutron spectrum in eval- 
uation of the fast neutron fluxes. Iida, H.; Nomura, M.; Ando, H.; 
Oyamada, R.; Terada, H. (Japan Atomic Energy Research Inst., 
Tokyo). Aug 1975. 59p. (In Japanese). INIS. 

The iron flux-wire in a in-core-capsule for irradiation in the 
JMTR (Japan Materials Testing Reactor with 50 MWth) gives 
information for estimation of the fast-neutron flux at that position. 
Comparison is made between calculation and measurement. The 
two-dimensional diffusion code EXTERMINATOR-2 was used for 
calculation. The flux monitors gave fast-neutron fluxes (above | 
MeV), considering a fast-neutron flux spectrum obtained by one- 
dimensional discrete ordinate code ANISN and energy dependency 
of the **Fe(n,p)**Mn reaction cross section. The two values are in 
good agreement, though the measured flux is a little smaller than the 
calculated one. The ratio of the measured to calculated result is 0.86 
in the fuel region, and 0.96, 0.95 and 0.74 in the first, second and 
third layers of the reflector region respectively. 


19871 (MRR—153, pp 44-62) Neutron flux noises as source of 
information. Wach, D. Nov 1975. (In German). 

From Seminar on on-line control for the early discovery of 
faults and damage in light water reactors; Garching/Muenchen, F.R. 
Germany a Oct 1974). 

12 


In -line control for the early discovery of faults and 
damage in light water reactors. 

The question as to what extent additional relevant informa- 
tion is contained in the superimposed fluctuations (noise signals) of 
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i is that have so far been only 


interest is inv . Various noise measurements on 


power plants at Obrigheim, Lingen and Stade have 
capecially the noise signals from neutron flux monitors 
suitable source of information and can thus be used for 


19872 (MRR-P—16) TIMTEM: a digital program for the calcu- 
lation of two-dimensional, non-linear fields of reactor 
components of complex structure taking into account inhomogeneity 
and 5 description. Simon-Weidner, J. (Tech- 
nische Univ. Muenchen, Garching (Germany, F.R.). Lab. fuer Reak- 
—s und Anlagensicherung). May 1975. 60p. (In German). 


1 fig. 

The digital program TIMTEM calculates two-dimensional, 
nonlinear temperature fields of reactor components of complex 
structure; inhomogeneity and anisotropy are taken into account. 
Systems consisting of different materials and therefore having differ- 
ent temperature- and/or time-d dent material characteristics are 
allowed. Various local, time- and/or temperature-dependent bound- 
ary conditions can be considered, too, which may be locally differ- 
ent from each other or can be interconnected. 


19873 (PB—250569) Gamma-ray heating in power reactors. Final 
report. Olson, A.P. (Nuclear Services Corp., Campbell, Calif. 
(USA)). Jan 1976. 138p. NTIS $6.00. 

The objective of this work is to examine gamma ray heating 
in commercial nuclear power reactors. Design methods, ny od 
codes, data libraries, and experimental data are examined. Some 
recommendations are made as to extensions of existing methods and 
codes, and some new experiments. (GRA) 


19874 (TRG-REPORT—2677(R)) SNAP-3D: a three-dimen- 
sional neutron diffusion code. McCallien, C.W.J. (UKAEA Reactor 
Group, Risley). Oct 1975. 49p. INIS. 

Available from H.M. Stationery Office, price Pound1.50. 

A preliminary report is presented describing the data require- 
ments of a one- two- or three-dimensional mon‘ eandinay diffusion 
code, SNAP-3D. This code is primarily intended for neutron diffu- 
sion calculations but it can also carry out gamma calculations if the 
diffuse approximation is accurate enough. It is suitable for fast and 
thermal reactor core calculations and for shield calculations. It is 
assumed the reader is familiar with the older, two-dimensional code 
SNAP. The present report concentrates on the enhancements to 
SNAP that have been made to produce the three-dimensional ver- 
sion, SNAP-3D, and is intended to act a a guide on data preparation 
until a single, comprehensive report can be published. 


19875 (TUBIK—32) One-dimensional kinetic model calculations 
with time-discrete finite element methods. Wepler, J.; Memmert, G. 
(SEE CODE- 6128110 Technische Univ. Berlin (Germany, F.R.). 
Inst. fuer Kerntechnik). Sep 1975. 23p. (In German). INIS. 

3 figs.; 2 tabs.; 6 refs. Available from ZAED. 

The report illustrates some of the possibilities offered by finite 
element methods (FEM) in formulating balances with only a few 
interpolation nodes, in particular with regard to multidimensional 
problems. Reactor kinetics equations for the 2-group case are solved 
on the basis of Galerkin’s principle by FEM in one-dimensional 

eometry neglecting the reactor feedback. The time-discrete formu- 

tion allows an easy addition of the equations for delayed neutrons 
to the multigroup formalism. A higher-order hermitian estimation 
enables a reduction of the number of interpolation nodes compared 
to the finite difference (FD) solution while retaining the same degree 
of exactness. 


19876 Finite element method applied to the eigenvalue problem in 
multigroup diffusion equations for cylindrical reactor. Burda, P. Acta 
Polytech. (Prague), IV; No. 2, 5-24(1975). 

The application of the finite element method in the solution of 
multigroup diffusion equations of a nuclear reactor is described. The 
problem is solved for a cylindrical reactor which is divided into 
subregions, each subregion having different material properties. The 
non-self-adjoint eigenvalue problem is converted by the source iter- 
ation method to a sequence of inhomogeneous boundary value 
problems with sources; these problems are solved by the finite 
element method using symmetry properties. Attention is paid to a 
proof of applicability of the finite element method in the cylindrical 
geometry, and also to the transmission problem. The convergence of 
the power iterations and finite element methods in combination is 
proved. Some numerical results for a cylindrical five-zone reactor in 
the 6-group approximation are given. 


19877 Analytical method for solving depletion equations. 
Siewers, H. (Gesellschaft fuer Kernenergieverwertung in Schiffbau 
und Schiffahrt m.b.H., Geesthacht-Tesperhude (F.R. Germany)). 
ee 27: No. 1, 30-34(1976). 

1 


An analytical method for solving the depletion equations with 
high accuracy has been developed. solving depletion 
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equations, it often happens that a small difference in the numerator 
has to be divided by a small difference in the denominator, which 
always results in a loss of information. The method described uses in 
such a case an analytical expression and thus avoids numerical 
difficulties. According to this analytical method a FORTRAN-IV 
program has been written which allows the solving of the depletion 
equations with sufficient accuracy even on computers with only six 
decimals relative accuracy for floating point numbers. 


19878 Statistical description of a point reactor in the absence of 
delayed neutrons. Karmeshu (Delhi Univ. (India). Dept. of Physics 
and Astrophysics); Bansal, N.K. (Kernforschungszentrum Karlsruhe 
(F.R. Germany). Inst. fuer Neutronenphysik und Reaktortechnik). 
Atomkernenergie; 28: No. 2, 79-84(1976). 

15 refs. 

The effect of finite correlation time of the stochastic reactiv- 
ity on the moments of the neutron density for a point reactor is 
studied in the absence of delayed neutrons. The time development of 
the moments is calculated. The exact form of the Fokker-Planck 
equation is derived for a delta-correlated reactivity from the stochas- 
tic Liouville equation. The stationary probability distribution is 
obtained from the Fokker-Planck equation. The probability distribu- 
tion so obtained comes out to be non-Gaussian in agreement with the 
result of Williams. The distribution in the absence of deterministic 
source reduces to Cauchy distribution under some conditions. 


19879 Lambda-mode evaluation of time step corrections in xenon 
oscillation simulation. Rydin, R.A. (Kernforschungsanlage Juelich 
G.m.b.H. (F.R. Germany). Inst. fuer Reaktorentwicklung). Atomker- 
nenergie; 28: No. 2, 75-78(1976). 

7 figs.; 5 refs. 

Corrections for both the growth factor and period of a xenon 
oscillation as a function of time step length are derived using the 
lambda-mode theory. The resulting curves are functions of the 
dimensionless parameters eta, 8 and 2 which characterize the reac- 
tor. The effective flux level in a reactor, which corresponds to eta, 
may vary between one to two times the average flux level; this 
explains why previous attempts to correlate the correction factors to 
the average flux level were unsatisfactory. 


19880 Some applications of the adjoint function in reactor 
Ronen, Y. Ann. Nucl. Energy; 3: No. 2/3, 147-148(1976). 

The use of the adjoint function in reactor theory is extended 
to the determination of some integral quantities which are otherwise 
=— to calculate. The theory and applications are briefly out- 
ined. 


19881 Reactivity effect of randomly dispersed nuclei. Van Dan, 
H. Ann. Nucl. Energy; 3: No. 2/3, 149-150(1976). 

To investigate the reactivity effect of randomly dispersed 
components in a reactor, a system that can be described by one- 
speed diffusion theory is considered. A homogeneous critical reactor 
is adopted as a reference system. It is shown that the system 
dimension and the correlation length of the spatial fluctuations, both 
in units of neutron diffusion length, directly influence the reactivity 
effect of random dispersal 


19882 Fluctuations in the numbers of radio-active atoms. Lewins, 
J. (University Coll., London (UK)). J. Inst. Nucl. Eng.; 17: No. 4, 97- 
100(Jul 1976). 

Reference is made to a paper by the author (J. Inst. Nucl. 
Engrs.; 15:131 (1974)) in which the nature of neutron fluctuations in 
a critical reactor was discussed. Such a reactor has Markovian 
characteristics, but it is stated that it would be wrong, however, to 
suppose that the general nature of the revealed fluctuations depend- 
ed inherently on the Markov nature of the fission chain reaction. A 
similar analysis is here described for the purely random nature of 
radioactive decay, starting from first principles. 


19883 Criticality control by heterogeneous poisoning of fuel su- 
bassemblies stored in water pools. Heinicke, W. (Technische Univ., 
Munich); Thomas, W. Atomwirtsch., Atomtech.; 21: No. 8, 411- 
412(Aug 1976). (In German). 

The article investigates to what extent fuel sub-assemblies can 
be arranged more closely if neutron absorbers in the shape of a box 
or a tile are used. In this context, model calculations for criticality 
control concerning a typical PWR fuel sub-assembly of the Biblis 
type are carried out. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 19226, 19352, 19353, 19365, 
19381, 19995, 19996, 19997, 20063, 20064, 20100, 20459, 20460, 
20504, 20544, 20554, 20558 


19884 (AED-Conf—75-365-077, pp vp.) Analysis of equations of 
stiffness mode superposition 


motion with complex method applied to 
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systems with many degrees of freedom. Tsushima, Y.; Jido, J.; 
Mizuno, N. 1975. 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safe; and con- 
tainment structures; Berlin, German, Federal Republic of (F.R. 
Germany) (8 Wf 1975). 

7 figs.; 4 tabs.; Xo refs. With abstract. Available from BAM. 

In Methods for dynamic structural analysis. 

.According to past experimental a, the damping effects 
of a structure may be considered to be structural damping mechanics 
in the elastic range, the damping factors or logarithmic damping 
ratios of which are independent of the frequencies of the disturbing 
force or the eigenvalues of structure. The most simple method of 
expressing the above-mentioned damping effects is proposed using 
complex numbers, although viscous damping mechanics is pace 
used as the conventional mathematical method. The concept of 
complex damping is described and compared with the most common 
"Voigt model’ fora sys stem with a single degree of freedom, and it is 
concluded that both solutions are perfectly identical under the 
conditions of free and forced vibration when both systems have 
a natural periods and damping ratios. The complex stiffness 

applied to multi-systems with many degrees of freedom. The 
oe ematical and dynamical characteristics are investigated. The 
computed results of a system with 18 degrees of freedom consisting 
of 4 — structural elements with different damping values are 
presen 


19885 (AED-Conf—76-050-010, pp 17 p.) Oscillations and their 
prevention in cross-flowed pipe bundles. Gross, G. 1976. (In German). 

11 figs. Available from ZAED. 

In VGB conference ‘auxiliary components in nuclear power 
stations 1976’. General papers and technical papers. Section A. 

Of the oscillation phenomena in pipe bundle heat exchangers 
often encountered in practice many cannot be accounted for by the 
vortices periodically separating from the pipes. For example some of 
the most vigorous oscillations have been observed at flow rates far 
above the critical flow rates determined with the aid of the Strouhal 
number. Apart from the periodical separation of vortices, two fur- 
ther excitation mechanisms may be considered: (1) aerolastic cou- 
pling phenomena in the form of pressure and velocity variations due 
to oscillating movements of the pipes, (2) proper motion of the pipes 
leading to galloping. Measurements in the pipe unit were carried out 
on aligned and staggered pipe bundles with the pitch chord ratios 1.1 
to 1.5. Oscillation excitation by Fee vortex tion could be 
excluded in the pipe bundle. Instead, with the pitch chord ratios 
——— one of the first three rows of pipes (critical pipe row) of 
a bundle is susceptible mainly to self-excitation due to galloping. In 
staggered bundles, this excitation mechanism is su by aero- 
lastic coupling effects due to pulsations caused by the oscillating 
motion of the pipes. 


19886 (AED-Conf—76-050-012, pp 14 p.) Feed pump drives: 
com; the efficiency of steam turbine and electrical drives. Stef- 
fan, W. 1976. (In German). 

From VGB conference ‘auxiliary com peneets in nuclear 
power stations’; Essen, F.R. Germany (17 — 1976) 

10 fi :8 refs. Available from ZAE 

In VGB conference ‘auxiliary a A in nuclear power 
stations 1976’. General papers and technical papers. Section A. 

Feedwater pumps consume 2 to 4% of total auxiliary power 
in fossil-fired and nuclear power stations. Advanced drive compo- 
nents, changes in the mode of operation, the operational cost, and 
the load pro es necessitate careful study of pump economics. 
The factors and criteria of evaluation relevant to this study are dealt 
with. Practicable pump and drive combinations for a conventional 
power station, a nuclear power station with PWR reactor, and one 
with HTR reactor are investigated. The cost difference to a basic 
variant with 100% turbopump is given. The power limits for the use 
of electrical drives are stated. 


19887 (AED-Conf—76-050-015, pp 10 p.) Improvement of spin- 
armatures and developments to increase service- 
project. Zilling 
Schanzlin und Becker A.G., Nuernberg (F.R. Germany). 
Werk rk AMAG) 1976. (In German). 

From VGB conference ‘auxiliary components in nuclear 

power stations’; Essen, F.R. Germany (17 Mar 1976). 

= figs. Available from ZAED. 

GB =— ‘auxiliary components in nuclear power 
stations 13 “1376. anes popes and technical Section A. 
¢ Objective of increasing the operational 
safety da waned oh aor and bellows seals and to extend the range of 
applications of the latter towards hi pressures. This objective 
includes an exact description of the retical background of both 
types of spindle seals and its testing in experiments and in practice. 


rt ayo ey pp 19 po Be | recirculation 
pumps for nuclear power stations - present state of development. 
Directions for planning, operational experience. Mattias, H-B. 1976. 
n German). 
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From VGB conference ‘auxiliary somenaen nents in nuclear 
power stations’; Essen, F.R. Germany (17 Mar 1976). 
7 . Available from ZAED. 
GB conference ‘auxiliary components in nuclear power 
ettinin "1976. General papers and technical paj o. Section A. 
The a roblems in the fields of hydrodynamics, 
cavitation, corrosion, and erosion are dealt with as well as - 


problems of the design of the casing with regard to thermodynami 
and strength. 
pump for 600 


tional ex with the boiler sooltediadion 
power stations is reported. 


19889 (ANL-CT—77-4) Mathematical model for cross-flow-in- 
duced vibrations of tube rows. Chen, S.S. (Argonne National Lab., Il. 
> Sep 1976. Contract W-31-109-ENG-38. 49p. Dep. NTIS 


A mathematical model for flow-induced vibrations in heat 
exchanger tube banks is presented which includes the effects of 
vortex shedding, fluidelastic coupling, drag force, and fluid inertia 
coupling. Once the fluid forces are known, the model can predict the 
details of complex tube-fluid interactions: (1) natural frequencies and 
mode shapes of coupled vibrations; (2) critical flow  aieaion () 
responses to vortex shedding, drag force, and other types of excita- 
tions; and (4) the dominant excitation mechanism at a given flow 
velocity. The analytical results are in good agreement with the 
published experimental results. 


19890 (CEA-CONF—3458) Stress criteria for nuclear vessel 
concrete. Costes, D. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Dept. de Surete Nucleaire). 1975. 6p. 
(CONF-750906—3). INIS. 
1975) From International conference on PCRVs; York, UK (8 Sep 
Concrete nuclear vessels are submitted to prestressing forces 
which limit tensile stresses in concrete when the vessel is under 
= with thermal gradients. Hence, the most severe conditions 
‘or concrete appear when the vessel is prestressed and not submitted 
to internal pressure. The triaxial states of stress in the concrete may 
be computed postulating elastic or other behavior and compared 
with safe limits obtained from rupture tests and fatigue tests. The 
first part of the paper, recalls e: - er rupture results and the 
acceptability oes currently used. Criteria founded on the 
lemniscoid surfaces are eters for which are obtained 
by various tests and con considerations. In the second part, rup- 
ture tests are reported on small, thick, cylindrical vessels submitted 
to external hydraulic pressure simulating prestressing forces. Materi- 
als used are plain concrete, microconcrete, marble and graphite. The 
strengths obtained are much higher than those which could be 
elastically computed, triaxial rupture states being provided by previ- 
ous experiments. Such results may be due to a plastic stress redis- 
tribution before fracture and to stabilizing effects of stress gradients 
around the more stressed areas. Fatigue tests by external hydraulic 
loading are reported. 


Multichannel acoustic emission source location system and 
its application to fatigue test of a reactor vessel. Onoe, M.; Yamagu- 
chi, K.; Ichikawa, H.; Shimada, T. (Tokoyo Univ.). Electr. Eng. Jpn. 
(Engl. Transl.); 95: No. 3, 129-137(1975). 

Translated from Denki Gakkai Ronbunshi; 95C: No. 6, 139- 
146(June 1975). 

The paper describes features of a multichannel on-line acous- 
tic emission source location system such as hardware and software 
for noise reduction, JD npo ween of erroneous location and fast data 
processing. The results of a pressure vessel fatigue test which was 
conducted in cooperation with the Central Research Laboratory of 
Electric Power Industry and Japan Atomic Energy Research Insti- 
tute are also reported. 


19892 (INIS-mf—3108/46) Problems of structural mechanics in 

nuclear Patwardhan, V.M.; Kakodkar, Anil. (Bhabha Atomic 

Research Centre, Bombay (India)). 1975. 16p. INIS. 

alin Fa Symposium on structural mechanics; Bombay, India (20 
197 

8 refs., 5 figures. 

A very careful and detailed stress analysis of nuclear presure 
vessels and components is essential for ensuring the safety and 
integrity of nuclear power plants. The nuclear designer, therefore, 
relies heavily on structural mechanics for application of the most 
advanced stress analysis techniques to practical design problems. 
The paper reviews the inter-relation between structural mechanics 
and nuclear design and discusses a few of the specific structural 
mechanics problems faced by the nuclear designers in the Depart- 
ment of Atomic Energy, India. 


19893 (INIS-mf—3137) Dry cooling systems with plastic sur 
faces. Roma, C.; Leonelli, V. (Rome Univ. (Italy)). 1975. 16p. (in 
French). (CONF- 7510143—4). INIS. 
From Cycle of lectures on the cold sources of electric power 
plants; Royaumont, France (6 Oct 1975). 
Research and experiments made on dry cooling systems with 
plastic surfaces are described. The demonstration program planned 
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in Italy for a 100Gcal/h dry coo! is exposed, and an 
installation intended for a large , Ts0UM WO ae nuclear power station is 
described with reference to the assembly (exploitation and mainte- 
nance included). The performance and economic data relating to this 
installation are also exposed. 


19894 (JINR-D—13-8950, pp 77) Reactor system automation. 
Review. a V.N. 1975. (In Russian). 

From 8. international symposium on nuclear electronics; 
Dubna, USSR (24 Jun 1975). 

In 8. international symposium on nuclear electronics. 


19895 (N—75-25217) Experimental research, using a eget y of 
the state of tension of the upper closure plate of a nuclear v 
Nerli, G. (Pisa Univ. (Italy)). 1972. 35p. (REPT—1529). NTIS S375. 75. 
Results are presented of work with a pressure vessel which is 
used in reactor safety research. The results for the external and 
internal tension for two reinforced openings are summarized. (GRA) 


19896 (ORNL/NUREG/TM-—S3) Analysis of abnormalities of 
snubbers in nuclear-reactor service (Report 1). Butler, J.H.; O'Hara, 
F.M. Jr. (Oak Ridge National Lab., Tenn. (USA)). 14 Oct 1976. 
So ye W-7405-ENG-26;NRC-INA-40-495-715. 75p. Dep. NTIS 

An investigation was conducted of malfunctions of snubbers 
(seismic-shock arrestors) in service in nuclear power plants. The 
construction and use of snubbers is summarized, and the history of 
snubber problems in nuclear service is reviewed. Reports of many 
hundreds of snubber malfunctions were found in the abnormal- 
occurrence reports of the docket literature. The great majority of 
these abnormal occurrences consisted of hydraulic snubbers whose 
hydraulic fluid had leaked out because of deteriorated seals; snubbers 
that were damaged in manufacture, shipping, installation, refitting, 
or use; and snubbers whose performance did not match service 
requirements. Additional information about the failures was obtained 
from the reactor operators, snubber manufacturers, reactor vendors, 
and independent laboratories. The abnormal occurrences were clas- 
sified into 12 categories. Analyses of the causes of the individual 
abnormalities are presented, and preliminary comments on the cur- 
rent state of snubber manufacture and use are made. 


19897 (ORNL/Sub—2913-4) Elastic stresses at reinforced noz- 
zles in shells with pressure and moment loading. Rodabaugh, 
E.C.; Gwaltney, R.D. (Battelle Columbus Labs., Ohio (USA)). 20 
Sep 1976. Contract W-7405-ENG-26;SUB-2913;NRC-INA-40-495- 
75. 49p. (PR—117-9R). Dep. NTIS $4.50. 

Calculated elastic stresses at reinforced nozzles in spherical 
shells with pressure and moment loading are presented. The models 
used in the calculations represent a wide variety of reinforced 
shapes; all meeting Code requirements. The results show Code stress 
indices for pressure loading for nozzles with local reinforcement are 
acceptable with some modification in coverage. Simple equations for 
stress indices for moment loading are developed. Potential applica- 
tion of the moment-loading stress indices is discussed. Several rec- 
ommendations for Code changes are included. 


bp ao Improved ultrasonic nondestructive testing 

of pressure vessels. Yearly progress report, August 1, 1974—July 31, 
1975. Frederick, J.R.; Seydel, J.A.; Fairchild, R.C. (Michigan Univ., 
Ann Arbor (USA). ‘Dept. of Mechanical Engineering). Jan 1976. 
47p. (NUREG—0007-1). Dep. NTIS $4.00 

A new approach to ultrasonic imaging for improved nondes- 

tructive testing is described. —— synthetic array processing is 
employed to realize lateral resolution on the order of one wave- 
length. High resolution B-scan presentations of artificial discontinui- 
ties in aluminum and RPV materials are displayed in several formats. 
Component specifications of the real time data aquisition system are 
included. 


19899 (RDT-C—7-1T(11-76)) Thermocouple material, iron and 
constantan, solid conductor (bare, fiberglass insulated, and sheathed 
over fiberglass insulation). (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA). Div. of Reactor Develop- 
ment and Demonstration). Nov 1976. Contract W-7405-ENG-26. 
llp. RSO. 

3 This standard covers requirements of solid conductor iron 
and constantan thermocouple material of four types, usable to differ- 
ent maximum temperatures. 


19900 (RDT-C—7-16T(11-76)) Thermocouple assemblies, mag- 
nesium oxide insulated, stainless steel sheathed. (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. of 
Reactor Development and Demonstration). Nov 1976. Contract W- 
7405-ENG-26. 17p. RSO. 

This standard is to be used for the fabrication of thermocou- 
ple assemblies consisting of lengths of stainless steel sheathed, mag- 
nesium oxide insulated thermocouple material terminated at the 
measuring junction end with a measuring junction inside a welded 
closure and at the reference junction end with a moisture seal and an 
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optional thermocouple connector. The assemblies are intended for 
general use in nuclear installations, but are not of sufficient quality to 
be used in reactor core systems. 


19901 (TUBIK—31) Theoretical model for determining momen- 
tum and heat transfer in turbulent channel flow. Ramm, H. (SEE 
CODE- 6128110 Technische Univ. Berlin (Germany, F.R.). Inst. 
fuer Kerntechnik; Technische Univ. Berlin (Germany, F.R.). Fach- 
bereich Verfahrenstechnik). 1975. 217p. (In German). INIS. 

Thesis. 

A turbulence model is presented for calculating velocity and 
temperature profiles in turbulent channel flows, where only one 
velocity component is predominant. The model can be classified as a 
statistical-phenomenological turbulence model and a so-called zero- 
equation-model. It includes a concept for determining a lateral 
macrolength, which is required for calculating lateral eddy diffusivi- 
ties. Results are presented for turbulent fluid flows in circular, 
annular and plane ducts and compared with experimental data. 


19902 Bushing means for passing an electric wire through 
reactor containment building. Amamiya, S. (to Hitachi Ltd.). Japa- 
nese Patent 1974-9,558/B/. 29 Nov 1968. 3p. (In Japanese). 

A nuclear reactor must be housed in a pressure-resistant, 
vacuum tight vessel and externally operated and controlled in order 
to prevent radioactive material from escaping and diffusing in the 
event of an accident. Therefore, a power supply, signal and control 
wire connected to a measuring and controlling apparatus or the like 
must be passed through a housing vessel wall while maintaining 
airtightness. In the past, packing methods, resin filling methods or 
MI cables were utilized, but these methods have important defects in 
point of insulation durability or bindability at high temperature, etc. 
Therefore, according to this invention, two resin bodies with a 
central solid copper rod casted therein are integrated into one body 
by connecting therebetween a cable, with the flange of each resin 
body attached to the flange of a nozzle which receives and passes 
the electric wire. The gap between the nozzle and the resin body is 
made into an airtight structure by means of packing. An on-the-spot 
laid cable is connected to each end of the solid copper rod, with the 
connecting portion given an insulating treatment. 


19903 Heat-exchanger with an annular bundle of tubes. Trepaud, 
G. French Patent 2,266,866/E/. 3 Apr 1974. lip. (In French). 

Addition to the french patent document No. 7,205,913; Avail- 
able from Institut National de la Propriete Industrielle, Paris 
(France). 

The invention relates to a heat-exchanger comprising an 
annular exchange space defined by a cylindrical outer enclosure and 
an inner funnel, wherein is mounted an annular bundle constituted 
by concentric layers of corrugated tubes each of which is of nearly 
sinusoidal shape and comprised of oppositely directed successive 
arcuate bands, said tubes being encased by the extremities thereof 
into annular end-plates closing said annular space and being held in 
position, in each of a plurality of transverse places, by means of 
concentric circles firmly connected by tubular cross-pins. These 
circles are mounted in planes corresponding to cross-sections of the 
bundle in which the —— maintained between the circles are 
at two different distances from the main axis of the corrugated tube 
the extremities of which are encased in said end-plates. This can 
apply to the boilers of nuclear power stations. 


19904 Clamping device for a nuclear reactor core. Jabsen, F.S. 
(to Babcock and Wilcox Co.). German(FRG) Patent 2,022,157/B/. 
25 Apr + 7p. (In German). 

4 figs. 


The fuel element rods are arranged side by side in the reactor 
core with lateral spaces between them. These spaces result in vibra- 
tions during reactor operation because the fuel elements have no 
lateral supports. In order to reduce the effective free length of the 
rods, an additional clamping system is used. It consists of cam sticks 
arranged around the groups of fuel elements which can be moved 
axially in a direction parallel to the longitudinal axes of the fuel 
elements. These sticks act upon clamping devices consisting of 
wedge-shaped parts and a pressure plate. The wedge-shaped parts 
are moved on top of each other and the pressure plate acts upon a 
bandage surrounding the fuel elements. By rotating the cam sticks 
downward a pressure force can be exerted on the core in one plane, 
especially in the plane formed by the bandage. The rupture hazard of 
the fuel elements is reduced and the core is stabilized against 
vibrations in every position. 


Movable device in the rotary cover for the handling of rod- 
shaped elements in a nuclear reactor. Rothfuss, H. (to Internationale 
Atomreaktorbau G.m.b.H. (INTERATOM)). German(FRG) Patent 
a a 25 Jul 1974. 9p. (In German). 

igs. 

The hoisting and gripping device for the rod-shaped fuel, 
breeder, or absorbing elements can be moved along a slot in the 
rotating shield, this one being coaxially supported on the reactor 
vessel ood. The slot may extend radially along the whole or part of 
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the rotating shield. In this way, shuffling of the elements as well as 
access to the whole cross section of the vessel is possible. Escape of 
radioactive radiation or of cover £3 from the vessel or ingress of air 
into it is prevented by means of a shielding box. It seals the slot 
gastight whithout interfering with the free movability of the hoisting 
and gripping device. For protection of the hoisting unit against 
impurities from the reactor atmosphere a convection barrier may be 
provided. It consists of two bellows which are connected on one 
side with the slot and on the other with a wagon carrying the 
hoisting unit. 


19906 Manipulator for fuel elements and control rods in a nucle- 
ar reactor. Voss, S.H.K.; Kipp, T. (to Eisenwerk Weserhuette A.G., 
Bad Oeynhausen). German(FRG) Patent 2,302,759/A/. 25 Jul 1974. 
11p. (In German). 

2 figs. 

The manipulator serves for the transport and shuffling of fuel 
elements or control rods. It has a two-piece grab telescope which 
can be vertically rotated and on which an interior telescopic tube 
can be moved within a telescopic jacket if the grab head is raised or 
lowered. For unlimited rotation of the grab telescope a —- 
traverse with supporting rocker and control rocker is used, on whic 
the grab head is mounted by means of a hook suspension. On the 
grab head, two double pawls are arranged which are operated 
together and which open and close each other. The pawl device is 
operated by the control rocker. If the grab head is lowered, the 
double pawls, swinging outwards, with the aid of carrier bolts lock 
the rotating pawls of a guide matrix with the interior telescopic tube. 
The guide matrix has slots and bore holes for guiding the elements as 
well as centering bars for the heads of the fuel elements or control 
rods to be gripped. In the lowest position, it rests on the centering 
collar of the telescopic tube. 


19907 Core of a nuclear reactor. Anthony, A.J. (to Combustion 
Engineering, Inc., Windsor, Conn. (USA)). German(FRG) Patent 
2,260,592/B/. 25 Jul 1974. 6p. (In German). 

10 figs. 

The core consists of a great number of fuel rods, poison rods, 
and cylindrical guide tubes for control rods, all of them attached to 
an upper and a lower supporting plate. In vertical distances from 
each other, supporting grids are mounted keeping the parts at the 
right distance horizontally and forming flow channels. In order to 
improve mixing of the coolant, baffle plates consisting of elongated 
thin metal strips with protruding pieces are welded to all or to single 
rods or tubes. The strips show a rectangular, elongated shape; they 
are, however, adapted to the curvature of the surface of the rods or 
tubes. The protruding pieces are punched from the strips and and 
bent off in order to form guide vanes. 


19908 Nuclear reactor with a configuration of several square fuel 
rod bundles. Bigge, W.B.; Roupe, G.A.; Lass, J.L.; Venier, D.A. (to 
General Electric Co., Schenectady, N.Y. (USA)). German(FRG) 
Patent a 1 Aug 1974. 16p. (In German). 

15 figs. 

The reactor is made up of square fuel bundles two sides of 
which each are adjacent to a control rod of a cruciform cross 
section. The fuel bundles proper consist of a multitude of fuel rods 
held in place in support plates. In order to allow the reactvity of the 
fuel bundles to be adapted to the burnup conditions during refueling, 
at least one fuel rod in the fuel rod bundle can be exchanged. This 
replacement may be made without disengaging the support of the 
other fuel rods. For this purpose, one of the support plates has an 
opening which ailows the rod to be removed or inserted. The rod 
can be locked or unlocked on the support plate by means of a 
bayonet lock. The fuel elements which are replaceable are arranged 
on the diagonal line of the fuel rod bundles starting from the point of 
intersection of the control rods. The replaceable fuel rod may also 
have a special charge; e.g., a neutron absorber or a diluent material 
such as aluminum dioxide or zirconium dioxide may be added to it. 


19909 Gripping appliance of a lifting device, especially in a 
nuclear reactor to deposit and to lift fuel elements and rods. Dose, G. 
(to Krupp (Friedr.) G.m.b.H., Essen). German(FRG) Patent 
—— 22 Aug 1974. 27p. (In German). 
4 


The gripping appliance is used to deposit and lift fuel ele- 
ments and rods. For this purpose, it has a mast projecting down- 
wards from a charging carriage within which a hollow gripper body 


is vertically displaceable by means of a hoist. In the gripper body, 
two grippers are guided. Each of them can be operated by means of 
power devices; locking mechanisms are provided which keep the 
grippers in locked position as long as the fuel elements or rods are 
hanging on them. Both power devices belonging to the fuel element 
and rod Srippet are mounted one above the other in the gripper 
housing. gripper body itself is supported on a crossbar 

on the hoist. It can be rotated with the grippers around a vertical 
ees, See aeeen ane seins 
hydraulically. The different positions of the grippers are additionally 
shown by remote indication, e.g. by means of gauge fingers. 





APR. 30, 1977 


19910 Nuclear reactor internal structures. Andrew, H.N.; 
Frisch, Erlino; Frisch, D.R. (to Westinghouse Electric Corp.). 
French Patent 2,257,982/A/. 9 Oct 1974. Priority date 15 Oct 1973, 
United States of America (USA). 16p. (In French). 

The upper internal structures of the reactor are connected to 
the closing head so as to be readily removed with the latter and a 
skirt connected to the lower portion of the upper structures so as to 
surround the latter, extends under the control rods when they are 
removed from the reactor core. Through such an arrangement the 
skirt protects the control rods and supports the vessel closing-head 
and the core upper structures, whenever the head is sev from 
the vessel and put beside the latter in order to discharge the reactor. 


J Nuclear reactor. Cramer, M.; Mueller, A. (to Kernfors- 
chungszentrum Karlsruhe). German(FRG) Patent 1,804,371/B/. 10 
Oct ae (In German). 


gs. 
The coolant flow re 
coolant channels for the 


tion takes place at the exit of the 

There is a flow regulator with 
changing orifice for each cooling channel. All regulators are com- 
monly operated by one drive. coolant flow and temperature 
regulator consist of coaxial tubes with coolant openings. The exteri- 
or tubes are axially displaceable from the drive compared to an inner 
fixed tube and thus pmo the degree of overlapping of the wall 

openings. Thus the exit temperature or temperature distribution at 
the exit of the cooling channels is adjustable ae any time of the burn- 


up. 

19912 Parametrische ungen unter Einbeziehung 
Geometrien. tpg: omong ag ~ analysis with regard to 

spherical shapes). Zerna, W.; Hansson, V.; Hartmann, G. (Bochum 

Univ. (F.R. Germany). Inst. fuer Konstruktiven Ingenieurbau). 

Bochum, F.R. Germany; Bochum Univ. (1975). 167p. (In German). 

415 figs.; 50 refs. 

The present paper describes the calculation of thickwalled 
pressure vessels. The equations of calculation are derived from the 
tensor calculus of Ricci. The study deals with spherical vessels and 
vessels composed of cylinder — with or without openings 
under the loads of temperature internal pressure. The evalua- 
tions of temperature flux and of stress are computed with special 
difference methods. 


19913 Influence of on high-temperature 
mechanical 


chemical environment 

Gibbs, G.B. (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.). pp 11-20 of In 
Ph metallurgy of reactor fuel elements. Harris, J.E.; Sykes, 
E.C. (eds.) (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). London; Metals Society (1975). 

From International conference on the eee metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973 


The influence of c environment on high-temperature 
mechanical properties is examined for structural and cladding mate- 
-_ used in gas-cooled and sodium-cooled nuclear reactors. Particu- 
lar attention is given to phenomena associated with oxidation, sur- 
face depletion of solute elements, carburization, and decarburization. 
Behavior is shown to be sensitive to the oxygen potential of the 
environment. Most metallic elements oxidize in air, -based cool- 
ants, and steam, giving complete surface coverage with oxide scale. 
In HTR helium and FBR sodium coolants, the effective oxygen 
partial pressure is low. Selective oxidation of particular elements 
occurs, and there is often incomplete surface coverage with scale. 
This facilitates transport of elements to and from reactor alloys, 
particularly h. - Metal oxidation can produce mechanical 
ing or weakening effects, depending on the oxidizing 
conditions, metallurgical condition of the substrate, and the strain 
rate. Carburization strengthens but embrittles affected surface layers; 
decarburization and solute leaching have weakenin 
importance of the various phenomena depends on 
surface reaction zone in relation to the cross-section of the compo- 
nent or test specimen. The thermodynamic — governing 
coolant attack may be applied also to reactions of fuel cladding wit 
oxygen and fission ucts released from the fuel, although these 
reactions are complicated by irradiation effects. Various embrittling 
processes have been identified. 


Abnormal grain growth in fuel cladding for commercial 

Brown, A.F.; Speight, M.V. 

ity Generating Board, Berkeley ‘U ). Berkeley 

386-391 of In Physical metallurgy of reactor fuel 

.E.; Sykes, E.C. (eds.) (Central ity Gener- 

Sting Berd, ‘Berkeley (UR). Berkeley Nuclear Labs.). London; 
Metals Society (1975). 


From International conference on the er metallurgy of 


t-25Ni niobium stabilized stainless — 
rw 5° Sar iia of Ge ae an tee 
function of carbon content over the temperature range 9. to 990°C. 
i cus dumeaiaines ten Ge Gas Goal canta ae Genbigli Oo 
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abnormal grain growth owing to secondary rec after a 
composition- and temperature-dependent incubation The 
magnitude of the incubation period was analysed on basis that 
secondary recrystallization commenced when randomly — 
niobium ppd ven had coarsened to a critical size. 
validity of the yses was tested by comparing the predictions with 
experimental observation. The model was subsequently used to 
evaluate the incubation period for conditions of temperature, compo- 
sition, and microstructure which differed from those defined in the 
experimental studies. 


19915 Petrographic and chemical tests on some reactor shield 
concretes. Abramowicz, M.; Cias, A. (Politechnika Warszawska 
(Poland)). Arch. Inz. Ladowej; 21: No. 3, 537-544(1975). (In Polish). 

Tests results are reported on some concretes to be used in the 
shielding structure of nuclear reactor. Petrography of concrete cut- 
tings was investigated with the use of microscopic observations. 
Contents of crystallographic water was measured at the temperature 
of 900° C by means of Penfield’s method. The test results are found 
to show suitability of petro — ic methods to assess the wu uality of 
shielding concretes. As to omogeneity of concretes, the worst 
results were obtained for barite concretes. The conventional strength 
tests on those concretes confirmed this result. 


19916 Swelling of irradiated materials. Brailsford, A.D.; Bul- 
lough, R. (UKAEA Research Group, Harwell. Atomic Energy 

Research Establishment). pp 148-154 of In Physical metallurgy of 
reactor fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Elec- 
tricity Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
London; Metals Society (1975). 

From International conference on the fre metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973) 

Steady-state void growth in irradiated materials is achieved 
by an excess flow of vacancies to voids to counter-balance the excess 
flow of interstitials to dislocations. The swelling is small at low 
temperatures because of the dominance of interstitial-vacancy re- 
combination, and also at high temperatures where thermal re-emis- 
sion of vacancies from the voids is of importance. In the intermediate 
void swelling temperature region the magnitude of the effect, and its 
dependence upon dose rate, is sensitive to: the scale and character 
(i.e. homogeneous or heterogeneous) of the nucleation of voids and 
interstitial dislocation loops, the generation of helium by (n, propor- 
tional to) reactions (which counter-acts the void surface-tension 
effects), the magnitude of the applied stress and the density of 
deformation dislocations present in the unirradiated material, the 
grain size, and to the dispersion of second- — precipitates when 

present. These effects are incorporated within a rate theory of the 
cadiiie process, the results of which are summarized in a compari- 
son with some observations from fast reactor irradiations and simula- 
tion experiments at high dose rates. 


19917 Fracture of zircaloy cladding under simulated power ramp 
conditions. Garlick, A. (UKAEA Reactor Group, Sellafield). pp 33- 
36 of In Physical metallurgy of reactor fuel elements. Harris, J.E.; 
Sykes, E.C. (eds.) (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.). London; Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

The behaviour of Zircaloy cladding under stresses imposed 
by fuel dimensional changes is discussed, and results are presented 
which suggest that correct choice of cladding properties, in particu- 
lar cold-work level and texture, is important if the probability of 
low-ductility failures in fuel pins is to be reduced. Evidence is 
presented, based on laboratory tests and post-irradiation examination 
of cladding, which leads to the conclusion that failure of Zircaloy 
can occur by stress-corrosion cracking in the presence of fission 

product iodine, and it is further demonstrated that the process is 

strongly stress-dependent. Consideration is also given to the influ- 

irradiation exposure, strain rate, and adverse stress systems, 

for instance at pellet ridges or cracks, on the cracking susceptibility 
of cladding. 


19918 Cladding changes its size and shape during neutron irradia- 
tion. Hesketh, R.V. (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.). pp 115-117 of In Physical metallurgy 
of reactor fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). London; Metals Society (1975). 

From International conference on the 7 metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 19 

The special terms used for changes in ne fuel cladding 
materials are indicated. Void formation is discussed and also its 
pe on dislocations; nucleation is less well understood. Cal- 
culations based on various hypotheses are presented but much more 
investigation is still needed 
19919 Importance of diffusion creep in the deformation of 
magnox fuel-element components. Hines, G.F.; Haddrell, V.J.; Jones, 
R.B. (Central Electricity Generating Board, Berkeley (UK). Berke- 
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ley Nuclear Labs.). pp 72-78 of In Physical metallurgy of reactor 
fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
London; Metals Society (1975). 

From International conference on the eee metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

Diffusion and dislocation creep results obtained on the mag- 
nesium alloys used for the UK Mark I (Magnox) reactor fuel 
elements are briefly described. The use of such data in the assessment 
of the design and service performance of fuel elements is give, and it 
is shown that diffusion creep is the predominant deformation mode 
under most service conditions. 


19920 Device for vertically positioning a nuclear-reactor shield. 
Frisch, E.; Andrews, H.N.; Frisch, D.R. (to Westinghouse Electric 
Corp.). French Patent 2,265,153/A/. 17 Mar 1975. 16p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 18 Mar 1974, US 

Description is given of a device for vertically itioning a 
shield over a nuclear reactor, comprising a closing-head mounted on 
a pressurized container of the reactor, a number of hoisting-rods 
distributed about said closing-head, fixed to the latter, at one extrem- 
ity, and leaving their other extremities protruding through —- 
in the shield so as to support the latter on said hoisting-rods. The 
latter are stationary and each of them supports members comprising 
a tubular element carried by a shoulder of said stationary hoisting- 
rods and a device driven on the tubular element cooperating with it 
so that the tubular element is capable of vertically moving the shield 
towards a new position. 


19921 Thermally-insulating layer for nuclear reactors. (to CEA 
Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-les-Du- 
rance (France). Dept. des Reacteurs a Neutrons Rapides). French 
Patent 2,269,775/A/. 30 Apr 1975. 14p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 02 May 1974, UK. 

The thermally-insulating layer has been designed both for 
insulating surfaces within the core of a nuclear reactor and transmit- 
ting loads such as the core-weight. Said layer comprises a layer of 
bricks and a layer of tiles with smaller clearance between the tiles 
than between the bricks, the latter having a reduced cross-section 
against the tiles so as to be surrounded by relatively large intercon- 


nected ducts forming a continuous chamber behind the tile-layer in 
order to induce a substantial decrease in the transverse flow of the 
reactor-core coolant. The core preferably comprises hexagonal col- 
umns supported by ae plates, with channels distributed 
so as to mix the coolant of twelve columns. The plates are separated 
from support-tiles by means of pillars. 


19922 Refuelling system for a nuclear reactor. Rothfuss, H.; 

Vogt, F. (to Internationale Atomreaktorbau G.m.b.H. _). 

pees ey Patent 1,564,133/B/. 25 Sep 1975. 4p. (In German). 
igs. 

Flow gradients in the coolant are frequent during operation 
of conventional refuelling systems for nuclear reactors whose core 
(consisting of single replaceable elements arranged cylindrically) is 
arranged in a reactor tank closed by a head, along with the storage 
vessel which can be rotated around an axis located outside the 
reactor core. The gradients are to be avoided by arranging a 
cylindrical wall above the core concentrical to the core cylinder 
axis. This wall is to serve as a flow apron for the coolant. Refuelling 
is facilitated by the special design of the storage tank at the level of 
the flow apron. 


19923 Pressure vessel for nuclear reactors. (to Siempelkamp 
Giesserei K.G.). German(FRG) Patent 2,428,727/B/. 9 Oct 1975. 7p. 
(In German). 

4 figs. 

The invention applies to a pressure vessel for nuclear reactors 
whose shell, made of cast metal segments, has a steel liner. This liner 
must be constructed to withstand all operational stresses and to be 
easily repairable. The invention solves this problem by installing the 
liner at a certain distance from the inner wall of the pressure vessel 
shell and by filling this clearance with supporting concrete. Both the 
concrete and the steel liner must have a lower prestress than the 
pressure vessel shell. In order to avoid damage to the liner when 
prestressing the pressure vessel shell, special connecting elements are 
provided which consist of welded-on fastening elements projecting 
into recesses in the cast metal segments of the pressure vessel. Their 
design is described in detail. 


19924 Gripper for changing the control rods in the fuel elements 
of a nuclear reactor. Haecker, L.; Lein, P. (to Noell (G.) und Co.). 
a? Patent 2,416,622/A/. 23 Oct 1975. 9p. (In German). 
igs. 
A gripper for the changing of fuel element control rods of a 
nuclear reactor whose height can be adjusted in the guide mast 
attached to the handling machine is described. 


19925 Maximum capacity of steam turbine units. Buchwald, K.; 
Merz, K. (Brown, Boveri und Cie A.G., Mannheim (F.R. Ger- 
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many)). VGB Kraftwerkstech.; 55: No. 11, 720-724(Nov 1975). (In 
German). 

12 figs. 

The author investigates the question of the maximum capacity 
of steam turbines in nuclear power plants when towards the end of 
the nineties turbo-generator units of 3,000 MW and more will be 
necessary as a result of increased energy demand. 


19926 Pressure vessel integrity and weld inspection procedure. 
Solomon, K.A.; Okrent, D.; Kastenberg, W.E. (California Univ., 
Los Angeles (USA). School of Engineering and Applied Science). 
Nucl. Eng. Des.; 35: No. 1, 87-153(Dec 1975). 

The primary objective of this study is to develop a simple 
methodology which, when coupled with existing observations on 
pressure vessel behavior, provides an interrelation between nuclear 
pressure vessel weld integrity and the parameters of the in-service 
inspection program, including inspection sample size, frequency and 
efficiency. The basic input information on rate of generation and 
development of weld flaws of different sizes and types is drawn 
primarily from published British and German studies taken almost 
exclusively from welds of non-nuclear pressure vessels. The input 
information is varied to reflect differences in weld quality and 
uncertainty of input data. A modified Markov process is employed 
and a computer code written to obtain numerical results. Also, a 
simple methodology to provide an optimal weld inspection program 
which is consistent with a minimum cost criteria is outlined. It 
should be noted that the results of this study are based on the 
limitations of the simple model that was used and on a variety of 
corresponding assumptions. 


19927 Discontinuity stress analysis of pressure vessels using the 
finite element method. Srinatha, H.R.; Venkateswara Rao, G.; Raju, 
LS. (Structural Engineering Division, Vikram Sarabhai Space 
Centre, Trivandrum 695022, India). Nucl. Eng. Des.; 35: No. 2, 309- 
314(Dec 1975). 

In pressure vessels the center lines of the cylinder and dome 
portions often do not coincide thereby leading to a discontinuity at 
their junction. Structural analysis of such a structure assuming the 
centerlines of the cylinder and dome portions to be coincident leads 
to an incorrect estimation of stress and displacement distributions 
around the discontinuity. To predict accurately the stress and dis- 
placement distributions around the discontinuity, an iterative finite 
element scheme is developed using a conical shell finite element. The 
method is applied to two typical pressure vessels, one with hemi- 
spherical end domes and the other with ellipsoidal end domes. It is 
found that the solution converges in a few iterations. 


19928 Influence of thermochemistry on the operational behaviour 
of U-tube steam generators. Riess, R.; Wittrowsky, G. (Kraftwerk 
Union A.G., Erlangen (F.R. Germany)). pp 624-627 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construc- 
tion and operation of nuclear power plants and their components. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In 
German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

In a research program for studying the operation of U pipe 
steam generators, the influence of water chemistry on the corrosion 
of reactor and structural materials, the deposition of corrosion 
products on heat transfer surfaces and the all-volatile-treatment and 
the treatment with phosphates are described. 


19929 Influence of the tube material on the operational behaviour 
of the U-tube steam generators. Stieding, L.; Wieling, N. (Kraftwerk 
Union A.G., Erlangen (F.R. Germany)). pp 616-619 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construc- 
tion and operation of nuclear power plants and their components. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In 
German) 
976) From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1 ; 
1 ref. Short communication only. 


19930 Investigations on the Doppler broadening of neutron reso- 
nance of hafnium. Kloth, M.; Jonas, H. (Kernforschungsanlage Jue- 
lich G.m.b.H. (F.R. Germany). Inst. fuer Reaktorentwicklung). 
Atomkernenergie; 28: No. 2, 104-106(1976). (In German). 

6 figs.; 8 refs. 

In addition to earlier investigations of the resonance absorp- 
tion of Hfsub(nat) investigations on the Doppler effect on resonance 
absorption have been performed at temperatures up to 500°C. Hf is 
considered as a burnable poison for HTR’s. Hot-to-cold ratios have 
been measured with the aid of a slowing down lead spectrometer. 
Calculation for the hafnium resonance integral using the computer 
program GAROL with a set of resonance paramters is also present- 
ed. calculations give a way to determine the resonance 
integral for infinite dilution. 
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19931 Cooling-water pumps in cooling circuits with wet cooling 
tower. Hitzelberger, H. BBC-Nachr.; 58: No. 6;7, 251-256(1976). (In 
German). 

9 figs.; 1 tab.; 6 refs. 

The nature of the recooling operation influences the delivery 
head of the cooling-water pumps and their control. According to the 
cooling-water flow and delivery heads different pump designs are 
provided. The author describes a number of control alternatives and 
also gives a survey of the pump designs and the possibilities of their 
construction and location. 


19932 Materials of construction for steam power plant. Wyatt, 
L.M. (Central Electricity Generating Board, London (UK)). 
London; Applied Science (1976). 312p. 

The introduction of nuclear power has resulted in the use of 
many new materials in steam plant. The author considers the re- 
quirements for improved quality and understanding of these materi- 
als and their properties, especially materials and components which 
have raised particularly difficult or interesting problems. The princi- 
ples so derived are applied to the design, construction and operation 
of specific items of plant. The importance of environmental effects, 
stress, strain and fracture, and also fabricating techniques, in relation 
to design are discussed. Much of the technology relates to steels 
developed for improved strength and high temperature resistance: 
their performance as reactor circuit materials is examined. The effect 
of irradiation on core structural materials, graphite behaviour, and 
properties and performance of fuel element materials are considered. 
There are also separate chapters on pressure vessels, boilers, steam 
line components, and turbogenerators. Much of the material in the 
book is derived from the author's own experience and details of 
many of the material properties and processes have not previously 
been published. 


19933 Standby and emergency power supply of German nuclear 
power plants. Borst, A. (Kraftwerk Union A.G., Erlangen, Ger.). 
IEEE Trans. Power Appar. Syst.; PAS-95: No. 4, 1080-1090(1976). 

From IEEE PES winter meeting and Tesla symposium; New 
York, NY, USA (25 Jan 1976). 

In ensuring nuclear safety by the utmost reliable supply of 
power to all safety related systems under all emergency conditions, 
U.S. power plants rely heavily on redundant offsite power sources. 
For years German plant designers have been and are still placing a 


greater emphasis on onsite power sources in the form of highly 
redundant sophisticated Diesel generating sets. This difference in 
fundamental design philosophy and the concepts underlying the 
Diesel power systems incorporated into German nuclear stations are 
discussed. 


19934 Concrete vessel preferably for a power reactor. Kraemer, 
W. (to ASEA-ATOM AB). Swedish Patent 382,711/B/. 9 Feb 1976. 
4p. (In Swedish). 

A concrete vessel, designed preferably for a power reactor, 
the inner walls of which are provided with a pressure-resistant 
coating made of welded steel-sheets, said steel coating being pro- 
vided on the side thereof turned towards the concrete, with cooling 
pipes spanning the welds characterized in that, in front of the welded 
joints, said cooling = with draw from the steel wall by a distance 
which is at least sufficient for making it possible to carry out an 
ultrasonic inspection of said welded joints from the inner said of the 
vessel. 


19935 Tel sensing- . Suvanto, A.; Welen, S. (to 
ASEA-ATOM AB). Swedish Patent 382,881/B/. 16 Feb 1976. 5p. 
(In Swedish). 

A sensing probe device constituted by a tubular feeler 
member adapted to be inserted into a reactor-core and by a through- 
tube coxial with said feeler member, characterized in that feeler 
member can be telescopically introduced into said through-tube. 


19936 Meeting ‘Prestressed-concrete reactor pressure vessels’, 
13th and 14th october 1975, Berlin. Review on investigation results on 
concrete . Schickert, G. Materialpruefung; 18: No. 3, 93- 
96(Mar 1976). (In German). 

5 figs.; 5 refs. 

The influence of radioactive radiation on the mechanical 
properties of concrete; behavior of concrete in short-time testing 
under multiaxial mechanical stresses; behavior of concrete in long- 
time testing under multiaxial mechanical stresses at higher tempera- 
tures; temperature stress of concrete; and strength formation of 
concrete; steel fiber concrete are discussed. 


19937 Austenitic stainless materials for the welding of reactor 
components. Tschentke, G. Kerntechnik; 18: No. 3, 112-114(Mar 
1976). (In German). 

2 figs.; 2 tabs. 

For reasons of safety all the components of the primary 
system of nuclear reactors coming in contact with the coolant must 
be clad with a corrosion-resistant material. Such claddings are 
applied by welding. At present, large-area weld cladding is i 
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out almost exclusively by the submerged arc welding process with 
strip electrodes, whereas small-area cladding and joining is carried 
out by manual arc welding with covered electrodes and by shielded 
arc welding. This paper describes a series of proven welding materi- 
als of reactor purity grade, which satisfy the specifications of 
German and foreign reactor constructors as well as the special 
specifications of the TUEV. 


19938 Safety of nuclear power plants: ultrasonic in-service tests 
of reactor pressure vessels. Mueller, G. M.A.N. (Maschinenfabr. 
Augsb.-Nuernb.) Forsch., Planen, Bauen; No. 7, 11-16(Apr 1976). (In 
German). 

The equipment needed for ultrasonic in-service tests is de- 
scribed: mechanically operated manipulators; test systems and test 
electronics; data processing. 


19939 Device for feedwater preheating. Ulmer, W. (to Cass 
International G.m.b.H.). German(FRG) Patent 2,319,869/C/. 1 Apr 
1976. 5p. (In German). 

is is a device for preheating the feedwater for nuclear 
power stations. It has a high-pressure preheater fed with superheated 
steam and a condensate cooler fed with condensate from an interme- 
diate superheater. The high-pressure superheater has a housing with 
a tube plate and two chambers for feedwater inlet and outlet. The 
chambers are connected by the U-shaped feedwater pipes. 


19940 Some problems raised by the operation of large nuclear 
turbo-generator sets. Cooling of shielded conductors, Precautionary 
steps for their thermal dimensioning. Nisol, R. Rev. Gen. Electr.; 85: 
No. 5, 308-310(May 1976). (In French). 

From Meeting of the Society of electrical, electronic and 
radio engineers; Paris, France (18 Mar 1975). 

The role of the shielded conductors as power dissipation 
feeders from the generator towards the network is recalled. Their 
natural cooling limits and the possibilities of forced cooling are 
examined. The known incidence of short-circuit currents upon the 
components of the generator-network connection is reported. 


19941 Ageing and poisoning of iodine filters in nuclear power 
plants. Furrer, J.; Kaempffer, R.; Wilhelm, J.G. (Kernforschungszen- 
trum Karlsruhe (F.R. Germany). Lab. fuer Aerosolphysik und Fil- 
tertechnik). Kerntechnik; 18: No. 7, 313-317(Jul 1976). (In German, 
English). 

1 fig.; 3 tabs. 

The results of this study show that adsorption of solvents on 
KI-impregnated activated charcoals in filter systems constitutes pol- 
lution of the filters. This pollution results in a decisive deterioration 
of the removal of fission iodine. Measures are suggested to keep 
solvents away from the activated charcoal during the construction 
and operation of nuclear power stations. 


19942 Automated ultrasonic inspection system for nuclear power 
stations. Weld. Met. Fabr.; 44: No. 6, 415-416(Jul 1976). 

The automated system of ultrasonic inspection which was 
used to conduct weld inspections of the complex primary system of 
the Borselle PWR station is described. It relies upon mechanically 
traversing purpose designed multi-crystal ultrasonic probes along the 
welds. A number of probes are switched sequentially to provide a 
continuous scan. A ys peor scan rate of 120 scan/sec is achieved by a 
multiplexer capable of switching transmitter and receiver individual- 
ly. The system has wide applications in other industries. 


19943 Filtration of sodium oxide aerosols by multilayer sand bed 
filters. Boehm, L. (Kernforschungszentrum, Karlsruhe, Ger.); 
Jordan, S. J. Aerosol Sci.; 7: No. 4, 311-318(Jul 1976). 

Multilayer sand bed filters are developed and the clogging 
and penetration behaviour of sodium oxide aerosols in these filters 
with flow rates up to 5 cm/sec and Reynolds numbers between 1 
and 10 are investigated. Sand bed filters were optimized to take up 
high amounts (50 g/m?) of chemically aggressive aerosols at reason- 
able pressure differences with efficiencies as good as Hepa-filters. 
Besides experimental results a mechanism explaining the clogging 
and penetration of sand bed filters is discussed. 


19944 Measurements with electric-resistance strain gauges in a 
nuclear radiation environment. Andreae, G. (Bundesanstalt fuer Ma- 
terialpruefung, Berlin (F.R. Germany). Fachgruppe Messwesen und 
Grundlagen der Versuchstechnik). Materialpruefung; 18: No. 7, 236- 
239(Jul 1976). (In German). 

5 figs.; 1 tab.; 10 refs. 

Among other test procedures, strain measurements during 
operation, i.e. under the influence of nuclear radiation, are required 
for an assessment of the safety of reactor components. Since strain 
gauges are among the measuring devices most frequently used and 
most easily to handle, experimenters tried to determine the effects of 
nuclear radiation on strain gauges as early as 20 years ago with the 
aim of being able to assess the reliability of difficult experimental 
conditions. However, no more than 8 papers on this subject have 
been published since then which have helped to advance this field of 
measuring. The findings of these papers are presented in a form 
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useful to those who work with strain gauges, and to illustrate what is 
possible in this field of measuring today. 


19945 Transient finite element crack propagation model for nu- 
clear pressure vessel steels. Keegstra, P.N.R. (Imperial Coll. of 
Science and Technology, London (UK)). J. Inst. Nucl. Eng.; 17: No. 
4, 89-96(Jul 1976). 

Previous work in this field is briefly reviewed, and the case is 
considered in which a fast propagating crack ap in a stretched 
elastic body. Possibilities are discussed for modeling a fast propagat- 

ing, plain stain, cleavage crack using a transient finite element code. 
Headings of the paper are as follows: statement of the problem; 
formation of the equations of motion using finite elements, and 
methods of solving the equations; the iterative step by step solution; 
determination of the magnitude of the time step; modeling of a fast 
running crack; and the fracture energy. 


19946 Medium operated parallel slide valves. Fuller, J.A. (Hop- 
kinsons Holdings, Ltd., Huddersfield, Eng.). Nucl. Eng. Int.; 21: No. 
247, 55-57(Aug 1976). 

Recent work on the design, development, and testing of large 
medium-operated high pressure parallel slide venturi gate valves is 
described. By medium-operated is meant that the actual fluid, pass- 
ing through the valve, provides the operating force. The principle is 
shown for emergency closing of both steam and feedwater isolating 
valves. Techniques develo; to accommodate faster closure times, 
reduction of leakage of stuffing boxes, controlled tightening of valve 
studs, and for the evaluation of the spindle and eyebelt assembly, are 
described. Details are given of the operational testing of a complete 
28 in. bore steam valve. 


19947 Electro-hydraulic valve actuators give easy installation, 
low maintenance. Smith, D. Nucl. Eng. Int.; 21: No. 247, 47-50(Aug 
1976). 

A description is given of the Borg Warner range of nuclear 
valves. The problem of the availability of low valve body forgings 
was solved by the fabrication of valve bodies from smaller forgings. 
The most interesting items are the main feedwater isolation valves, 
usually 12 in. or 18 in. diameter, with their unique integral electro- 
hydraulic operator modules; electro-hydraulically operated propor- 
tional flow control valves; and a new line of welded-diaphragm- 
sealing packless stainless steel valves in sizes up to 2 in. nominal 
bore. 


FUEL ELEMENTS 


REFER ALSO TO CITATION(S) 19356, 19357, 19367, 19368, 
19377, 20088 


19948 (AED-Conf—76-216-001) Development in fuel element 
model-theory. Kummerer, K. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Material- und Festkoerperforschung). 24 
May 1976. Ip. (In German). (CONF-7606106—1). INIS 

From Seminar on recent work in the field of reactor engineer- 
wo German, Federal Republic of (F.R. Germany) (24 Jun 
1976). 

Short communication only. 


19949 (HEDL-SA—857-FP) Instrument for measuring fuel clad- 
ding strain. Billeter, T.R. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 1976. Contract E(45-1)-2170. 16p. (CONF- 
761006—21). Dep. NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

Development work to provide instrumentation for the con- 
tinuous measurement of strain of material specimens such as nuclear 
fuel cladding has shown that a microwave sensor and associated 
instrumentation hold promise. The cylindrical sensor body enclosing 
the specimen results in a coaxial resonator absorbing microwave 
energy at frequencies dependent upon the diameter of the specimen. 
Diametral changes of a microinch can be resolved with use of the 
instrumentation. Very reasonable values of elastic strain were = 
sured at 75°F and 1000°F for an internally pressurized 20 
C.W. 316 stainless steel specimen simulating nuclear fuel cladding 
The instrument also indicated the creep strain of the same s 
pressurized at 6500 psi and at a temperature of 1000°F for a per 
of 700 hours. Although the indicated strain appears greater than 
actual, the sensor/specimen unit experienced considerable oxidation 
even though an inert gas purge persisted throughout the test dura- 
tion. By monitoring at least two modes of resonance, the measured 
strain was shown to be nearly independent of sensor temperature. To 
prevent oxidation, a second test was performed in which the speci- 
men/sensor units were contained in an evacuated enclosure. The 
strain of the two prepressurized specimens as indicated by the 
microwave instrumentation agreed very closely with pre- and post- 
test measurements obtained with use of a laser interferometer. 
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19950 (JAERI-M—6187) Flow-induced vibration of the fuel as- 
sembly with a hydraulic ag ved device. (1). Experimental study on 
the vibration characteristics. Murao, Y. (Japan — Energy Re- 
search Inst., Tokyo). Jul 1975. 38p. “Cin Japanese). IN 

The results are described of the experiment na vibration of 
the fuel assembly with a hydrau!ic hold-down device, using a flow 
test facility. The following were measured: (a) vibration mode, (b) 
wave-form of the vibration, (c) frequency s , (d) statistical 
characteristic of the vibration, (e) effect of the flow-rate on ampli- 
tude of the vibration, and (f) vibration chechclaiiie of a dummy fuel 
assembly. The conclusions obtained are summarized as follows: (1) 
Vibration is random and capable of statistical treatment. (2) The 
vibration is of two modes, i.e. resonant and non-resonant. (3) The 
exciting source is probably fuel bundles, and vibration is caused by 
turbulence of the flow. (4) On the basis of the measurement of 
vibration as a function, it is found that there exists a threshold value 
of the exciting force for causing the vibration. 


19951 (JAERI-M—6249) Consideration for the average tempera- 
ture in fuel rod um. Harayama, Y.; Izumi, F.; Yamada, R.; 
Suzuki, M. Japan Atomic Energy Research Inst., Tokyo). Sep 1975. 
10p. (In Japanese). INIS. 

In calculating the fuel rod internal pressure, the plenum in the 
fuel rod affects largely the pressure. A method of estimating the 
average plenum temperature is presented. The ratio of average 
plenum temperature (Tsub(av) (the mean volume gas temperature 
with respect to the converse of temperature distribution in the 
pase to coolant temperature (Tsub(w)) is thus expressed as 

sub(av)/Tsub(w) = it ogra gh sub(w),L/Dsub(o)), where C is 
the constant determined by the ratio of the temperature difference 
(ATsub(c)=Tsub(c)-Tsub(w)) between the center temperziure of the 
pellet adjoining the plenum and the coolant temperature and the 
ratio of plenum height (L) to cladding outer diameter (Dsub(o)). 


19952 (KFK—2222) FR2-capsule-irradiation group 5b. Layout, 
irradiation and post-irradiation examination of mixed-oxide fuel pins. 
Weimar, P.; Freund, D.; Steiner, H. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Inst. fuer Material- und Festkoerperfors- 
chung; Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt 
Schneller Brueter). Feb 1976. 199p. (In German). INIS. 

35 refs.; with figs. and tabs. 

The irradiation experiment comprised 18 short pins with 
mixed oxide fuel (Pu content 35%, pellet diameter 4 mm). The 
cladding material was the austenitic steel No. 1,4988. All pins 
remained intact. The radiographs of the pins showed strong — 
larities in the contour of the central channel. The —e 
investigation gon a U-Pu redistribution and a a. densification 
at the foe periphery. These phenomena result from extremal 
power density and high ‘fuel temperature level. The documentation 
in this report presents the ojectives of the experiment a detailed 
description of design, ge and fabrication of the pins, the 
irradiation history and t t irradiation examination. Thermal and 
mechanical aspects of the fuel pin behavior have been analyzed by 
means of the program system SATURN 1. 


19953 (KFK—2261) FORTRAN-IV program for the computa- 
tion of temperature profiles in long rods. Hame, W. (Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktorbauelemente; 
Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt Nuk- 
leare — Mar 1976. 46p. (In German). INIS. 

12 figs. 

A fuel rod is subdivided into radial and axial zones with 
different physical properties. Heat may be generated in any of the 
zones. The main oo of the program is compute the unsteady 
temperature profile in an electrically heat simulator of a fuel rod. 
The mathematical formulation is derived from a physical model. The 
most important information for the use of this —- is provided. 
In addition a program sample is presented with input data, and the 
obtained results are discussed 


(KFK—2274) Annual report of the working group fuel rod 
and fuel element mechanics, Institut fuer Reaktortechnik of the Tech- 
ee oe Dr. W. Humbach). Fabian, H.; 
Krugmann, U.; Lassmann, K.; Schwarz, R. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.)). Apr 1976. 115p. (In German). INIS. 

os with figs. 


a comprises four individual lectures presented at the 
Gesellschaft 


Kernforschun, occasion of an information 
panel organized by the Institut Reaktortechnik der Technischen 
Hochschule Darmstadt (IRT). The lectures give an account of 
activities on fuel rod and fuel element mechanics performed by IRT 
and sponsored by the Fast Breeder Project of the GFK. These 
activities can be broken down into studies of the integral fuel rod 
(URANUS computer program), multi-dimensional studies relying on 
the finite element method (FINEL and ZIDRIG computer 
grams), and studies based on the theory of shells. In addition to 
subjects a capacitive measurement and evaluation method is — 

by 


for the experimental investigation of fuel element _——- 
means of internal and external pressure and theo work is 
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described which has been carried out by IRT in the field of failure 
mechanics. 


19955 (KFK—2283) Review on transactinium isotope build-up 
and decay in reactor fuel and related sensitivities to cross section 

and results and main conclusions of the IAEA-Advisory Group 
Meeting on Transactinium Nuclear Data held at Karlsruhe, November 
1975. Kuesters, H.; Lalovic, M. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik). 
Apr 1976. Sip. INIS. 

2 figs.; with tabs. and refs. 

A review is given on the actinium isotope build-up and decay 
in LWRs, LMFBRs, and HTRs. The d lence of the correspond- 
ing physical aspects on reactor type, fuel cycle strategy, calcula- 
tional methods, and cross section uncertainties is discussed. Results 
from postirradiation analyses and from integral experiments in fast 
zero power assemblies are compared with theoretical predictions. 
Some sensitivity studies about the influence of actinium nuclear data 
uncertainties on the isotopic concentration, decay heat, and the 
radiation out-put in fuel and waste are presented. The main results of 
the IAEA-Advisory Group Meeting on Transactinium Nuclear Data 
are summarized and discussed. 


19956 (ORNL/NUREG/TM-—S) Infrared inspection and char- 

acterization of fuel-pin simulators. Simpson, W.A. Jr.; Snyder, S.D.; 

Cook, K.V. (Oak Ridge National Lab., Tenn. (USA)). 21 Oct 1976. 

wa ee 40p. Dep. NTIS 
00 


An infrared system for the rapid evaluation of fuel pin simula- 
tors is described. Digital as well as analog data processing capabili- 
ties provide computer analysis if desired. The various components of 
the system and the errors contributed by each are discussed, and the 
procedures developed to facilitate testing are presented. A detailed 
description of in-house designed equipment is also given. A high 
temperature test regimen is described, and it is shown that such 
evaluation may reveal anomalies in the thermal behavior of the 
simulator not revealed by the normal procedures. 


19957 Procedure for filling with gas and sealing a nuclear fuel 
element consisting of a container. Boyko, E.S.; Campbell, J.; Wiggins, 
R.J. (to Westinghouse Electric Corp.). Norwegian Patent 133,651/ 
B/. 11 Nov 1971. 10p. (In Norwegian). 

Priority claim 8 Dec 1970, USA, nr. 96153. 

A procedure for sealing the end plug of a fuel pin of a 
zirconium alloy or stainless steel within a pressure container, which 
contains an inert gas (preferably helium) atmosphere at a pressure of 
35-133 kp/cm?2, is described. The internal pressure in the fuel pin 
allows detection of leakages by means of a helium spectrometer and 
reduces the compressive stresses to which the fuel is subjected in the 
reactor. 


19958 Nuclear reactor fuel rod. Busch, H.; Mindnich, F.R. (to 
Kernreaktorteile G.m.b.H., Grosswelzheim/Aschaffenburg (F.R. 
Germany); Licentia Patent-Verwaltungs-G.m.b.H., Frankfurt am 
Main (F.R. Germany)). German(FRG) Patent 2,128,911/A/. 4 Jan 
1973. 8p. (In German). 

P figs. Available from ZAED. 

The fuel rod consists of a can with at least one end cap and a 
plenum spring between this cap and the fuel. To prevent the hazard 
that a eutectic mixture is formed during welding of the end cap, a 
thermal insulation is added between the end cap and plenum spring. 
It consists of a comical extension of the end cap with a terminal disc 
against which the spring is supported. The end cap, the extension, 
and the disc may be formed by one or several pieces. If the disc is 

ted from the other parts it may be manufactured from chrome 
steel or VA steel. 


19959 Cladding for fuel elements. MacMillan, D.F.; Smith, B.A.; 
Dubrule, R.P. (to General Electric Co., Schenectady, N.Y. (USA)). 
en i Patent 2,349,391/A/. 2 May 1974. 13p. (In German). 


igs. 
The fuel element of the power reactor surrounds a cladding 
tube with end stoppers, a column of uranium or plutonium dioxide 
fuel pellets, a fission gas plenum and a spiral spring to support the 
lets opposite the end stoppers. An additional partition is placed 
een this spiral or supporting spring and the end stopper. It 
prevents a eutectic alloy formation of the supporting spring with the 
end stopper. The material of which it is made, e.g. nichrome, 
zirconium, titanium or tungsten is compatible with the material of 
the end stopper or has a higher melting point than the latter. the 
partition itself can be in the form of helical spring, as stopper with 
contact end or as thin-walled tube. 


19960 Fuel assembly supports for nuclear reactors. Winders, G. 
(to Nuclear Fuel Services, Inc.). German(FRG) Patent 2,308,800/A/ 
- eS 15p. (In German). 

fuel assembly has supporting rods extending upwards and 
carrying an end mounting that is positioned over the rods. The 
supporting rods process neck sections with reduced cross sections 
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projecting through openings in the end mounting. For the notch- 
shaped neck sections elastic split or map rings are provided backing 
against the end mounting as supports. The rings can be deformed by 
a special tool in order to remove the fuel rods or supporting rods 
from the end mounting. On the other hand, it is also ible to fit 
the split — through the end mounting into the notches if the end 
mounting is lowered to the supporting rods. 


19961 Spacer device for nuclear reactor fuel elements. Anthony, 
A.J.; Gaines, A.L.; Krawiec, D.M. (to Combustion Engineering, 
Inc., Windsor, Conn. (USA)). German(FRG) Patent 2,102,952/B/. 5 
Sep we 4 (In German). 

gs. 


The grid-type spacer device consists of two rows of main 
py 9 arranged parallel to each other with some space in between, 
the first row extending perpendicular to the second row. Parallel to 
the respective rows of main s rs there are rows of secondary 
spacers interlocked with the main s rs. The individual spacers are 
welded together at their points of intersection. A large number of 
spring cages are installed within the spacer device to hold in place 
the main s| rs which are oriented at right angles relative to each 
other. In addition, the spring cages serve for supporting the fuel 
elements. The spacers are made of zirconium which does not greatly 
influence the neutron capture cross section of the reactor. The 
material of the spring cages with the spring elements is a nickel 
alloy. It has the necessary stress relaxation properties to be able to 
force the fuel elements against the spacers under the action of the 
spring. 


19962 Spacers for multi-rod nuclear fue) elements. Christ, R.; 
Christiansen, U. (to Nuklear-Chemie und -Metallurgie G.m.b.H. 
(NUKEM), Hanau (F.R. Gemrany)). German(FRG) Patent 
a 10 Oct 1974. 2p. (In German). 

igs. 

Spacers for fuel rods of water cooled reactors consist of a 
network of webs forming square meshes. A tube section with a 
square cross section is attached to each corner point of the mesh. 
One each of the outside surfaces of these tube sections faces into the 
mesh. Bending springs are punched out of the outside surfaces which 
rest - ne the fuel rods. Instead of the bending springs, also a cam 
may alternately be attached to the outside surface in such a way that 
the fuel rod is fixed elastically. However, this type of fixation 

rmits axial rod movements. Moreover, the rod sections have a 
ower flow resistance against the coolant. 


19963 Device for the separation of spherically shaped fuel or 
breeding material particles for nuclear reactors. Gyarmati, E.; 
Muenzer, R. (to Kernforschungsanlage Juelich G.m.b.H. (F.R. Ger- 
many)). German(FRG) Patent 2,054,837/B/. 5 Dec 1974. 3p. (In 
German). 

1 fig. 

Spherical fuel or blanket material particles are graded by 
diameter. The particles, which are present in a loose pebble bed, are 
singulized by means of a drum and by pneumatic suction. Next they 
pass through a drop section past an optical barrier which generates 
pulses corresponding to the number of particles. The particles then 
run through an eccentric wheel. This generates an electric voltage 
across a potentiometer which corresponds to the size of the particles. 
The slider of the potentiometer is connected with the axle of the 
eccentric wheel whose distance to the wall of the drop canal varies 
between the largest and the smallest possible diameters of the 
particles over half a revolution. Another barrier downstream of the 
eccentric wheel causes the particles to be graded in different con- 
tainers in accordance with their diameters determined in this way. 


19964 Method of distinguishing spherical nuclear reactor ele- 
ments by their neutron interaction properties. Rausch, W.; von der 
Decken, C.B.; Bachus, K.P. (to Hochtemperatur-Reaktorbau 
G.m.b.H.). German(FRG) Patent 1,489,685/B/. 7 May 1975. 4p. (In 
German). 

4 figs. 

Spherical fuel elements for nuclear reactors, made of neutron- 
scattering, absorbing or mixed materials, can be distinguished by this 
method. For this, they are led, one by one and in constant motion, 
through a critical reactor, e.g. a research reactor with up to 90% 
enriched 7**U and a graphite reactor, in a time of less than 10 sec. 
The fuel elements are identified by the power change of the reactor 
(change of the neutron flux as a function of time) when the fuel 
element flow through, passing regions of neutron-absorbing and 
neutron-scattering materials, materials fissile by neutrons, and reac- 
tivity-determining substances. For an evaluation of the characteristic 
neemed signals, these are compared with calibration curves of well- 

wn samples. 


19965 Intermediary part for fuel elements of a nuclear reactor. 
Woodacre, A. (to UKAEA London Office). German(FRG) Patent 
eee 24 Jul 1975. 11p. (In German). 


4 figs. 
The patent claim deals with a metal rod as intermediary 
which can be placed inside the fuel element can and which is marked 
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on certain positions, in order to produce a series of signals to show 
the intermediary part in a detector which responds to each marking. 
The markings are holes or grooves and notches. 


19966 Comment on the strength differential applied to creep. 
Franklin, D.G. (Combustion Engineering, Inc., Windsor, Conn. 
(USA)). J. Nucl. Mater.; 58: No. 3, 361-362(Dec 1975). 

Lucas and Bement (1975) have recently discussed the creep of 
tubes that are subjected to an external pressure, as is the case for fuel 
rods in current — water reactors. A main point of their work was 
the application of a stength differential (SD) to the creep properties 
of the fuel rods. In general the material was considered to flow faster 
under stress states that they define as ‘tensile’ than under those that 
they define as ‘compressive’. The selection rules for ‘tensile’ and 
‘compressive’ stress states adopted from Duncombe et al. 1971 who 
considered fuel cladding deformation under the more complex stress 
states obtained when the interaction of fuel and cladding is consid- 
ered. The purpose here is to discuss these selection rules with respect 
to several unusual properties that they ascribe to the material. 


19967 Separation and determination of ‘°*Cs and '°’Cs using 
ammonium molybdate-silica gel system for the burn-up calculation of 
nuclear fuel. Sebesta, F. (Ceske Vysoke Uceni Technicke, Prague 
(Czechoslovakia). Katedra Jaderne Chemie); Dolezal, J. (Ustav Ja- 
derneho Vyzkumu, Rez (Czechoslovakia)). Radiochem. Radioanal. 
Lett.; 25: No. 4, 237-244(1976). 

2 figs.; 15 refs.; 1 tab. 

The possibility of a rapid and selective separation of cesium 
from the complex mixture obtained after dissolution of the used 
uranium nuclear fuel has been verified. The ion-exchange chromato- 
graphic separation of cesium has been performed on ammonium 
molybdate prepared on silica gel matrix using sol-gel method. '**Cs 
and '7Cs were selectively retained on the column and after succe- 
sive washing of the column with oxalic acid, nitric acid and water, 
the column filling with cesium retained was dissolved in 5% sodium 
hydroxide. The activity of the eluate was measured using a 1024- 
channel y-analyzer with a Ge(Li) detector and compared with 
standard solution of **Cs and '°7Cs. 


19968 Study of the unsteady flow and heat transfer in the reflood- 
ing of water reactor cores. White, E.P.; Duffey, R.B. (Central Elec- 
tricity Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
Ann. Nucl. Energy; 3: No. 4, 197-210(1976). 

From European nuclear conference; Paris, France (Apr 
1975). 

In the event of a loss-of-coolant accident in a water-cooled 
reactor, the primary consideration is terminating the clad tempera- 
ture excursion caused by release of the stored and decay heat in the 
fuel. This requires that emergency coolant injection systems reflood 
the reactor core. For certain break positions, the pressure loss 
incurred by venting steam partially offsets the hydrostatic head 
available to drive flow through the core. Flow oscillations can also 
be set up due to the fluid inertia and vapour compressibility. The 
results are reported of an extensive series of experiments performed 
on unstable reflooding, covering wall temperatures up to 1000°C 
and reflooding rates typical of reactor values. Measurements are 
reported of quenching rates, oscillation frequencies and pre-quench 
heat transfer. It is shown, except for a short initial period of violent 
oscillations, that the rewetting rate and pre-quench heat transfer, for 
a given mass flow rate, are relatively unaffected by the presence of 
oscillations. 


19969 Transport tube for the pneumatic transport of spherical 
fuel elements. Faber, R.; Rausch, W.; von der Decken, C.B.; Achen- 
bach, E. (to Hochtemperatur-Reaktorbau GmbH). German(FRG) 
Patent — 1 Apr 1976. 4p. (In German). 

1 fig. 

The patent refers to a transport tube for spherical fuel ele- 
ments for nuclear reactors in which the spheres are prevented from 
laying against the tube wall itself by at least 3 internal fins running 
longitudinally. Number, height, and arrangement of the fins are 
chosen in such a way that in case of differing diameters even the 
smallest element cannot touch the tube wall itself. 


19970 Grid for the accurate positioning of fuel batteries in a 
reactor core. Berens, T.; Maansson, R.; Gunnarsson, C. (to ASEA- 
ATOM AB). Swedish Patent 384,288/B/. 26 Apr 1976. 4p. (In 
Swedish). 

A grid for the accurate positioning of the fuel batteries in a 
reactor core, said grid being constituted by a large member of so 
called first and second metal rails of rectangular cross-section, rest- 
ing On their upper edge, said first rails being in parallel relationship 
and at right angles to said second rails, welded coupling and slots 
being provided at the intersections of said rails, characterized by 
relatively great height of said first rails and by the relatively small 
height of said second rails, and also by the construction of said slots 
in the high rails, said slots being in the form of elongated recesses, 
the height of which is smaller than the maximum height of the 
smaller rails, and one long said of which is provided with a few pins 
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pointing towards the other long side and welded to the surface a 
small height rail located in said recess. 


19971 Densification modelling of UO2. Assmann, H.; Stehle, H. 
(Kraftwerk Union A.G., Erlangen (F.R. Germany)). Atomwirtsch., 
Atomtech.; 21: No. 5, 239-241(May 1976). 

1 fig.; 2 tabs.; 14 refs. Short communication only. 


Turbulent heat transfer to longitudinal flow through a 
triangular array of circular rods. Pfann, J. (Ustav Jaderneho Vyz- 
kumu, Rez, Czechoslovakia). Jad. Energ.; 22: No. 6, 210-216(Jun 
1976). (In Czech). 

The temperature distribution and heat transfer in longitudinal 
turbulent, fully developed flow through triangular lattices of smooth 
circular rods are analyzed. The Nusselt number is plotted versus 
pitch and turbulence for constant heat flow and for constant tem- 
perature on the rod surface, and the optimum pitch is determined. 
The influence of the Prandtl number on the Nusselt number is 
analyzed. 


19973 Gas escape from leaking fuel elements after reactor start- 
up. Psenicnikov, B.V. Arch. Energiewirtsch.; 30: No. 7, 643-647(Ju! 
1976). (In German). 

6 refs. Translated from Russian: Gazoveydelenie iz negerme- 
ticnogo tvela posle ostanovki reaktora. Published in At. Ehnerg., v. 
39(6), Dec 1975, p. 400-402. 

An equation for the flow under the fuel can is developed 
for estimating the release of fission gas, and its solution is discussed. 
In particular, delay and the amount of gas are estimared. 


19974 In-reactor UO. densification. Stehle, H.; Assmann, H. 
(Kraftwerk Union A.G., Erlangen (Germany, F.R.)). J. Nucl. Mater.; 
61: No. 3, 326-329(Sep 1976). 

In previous papers the in-pile dimensional behaviour of UO2 
was analyzed by superposing matrix swelling and pore shrinkage. 
The total porosity was subdivided into several pore size classes, 
ranging from submicroscopic pores to those visible in the microscop- 
ic range, which were treated separately. For the coarser porosity a 
two step process was postulated: first, the generation of vacancies by 
the fission fragments transversing the pore, second, the migration of 
these vacancies to effective sinks (grain boundaries). Based on these 
assymptions the dependence of the pore shrinkage on fission rate, 
temperature, grain size and pore size distribution was evaluated. 
Several irradiation results have shown that in less stable fuel, early 
densification by the annihilation of the submicroscopic porosity may 
contribute a large fraction to the total densification effect. The topic 
of this paper is to evaluate in greater detail the behaviour of the fine 
sized porosity. The same basic principles are applied as in the models 
mentioned before. 


19975 Experimental determination of the temperature of the 
inner face of the fuel element claddings by the release of krypton 85. 
Fremiot, C.; Bazin, J. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)); Blanc, G. (Laboratoire de Lumines- 
cence, Universite Pierre et Marie Curie, Paris, France). J. Nucl. 
Mater.; 61: No. 3, 297-305(Sep 1976). (In French). 

The temperature of the inner surface of the Zr alloy cladding 
fuel elements, which cannot be measured directly, can be determined 
after irradiation by interpreting the curve of ®*Kr activity released 
from the sample as a function of annealing temperature. The influ- 
ence of the ZrO. layer which forms inside the cladding during 
irradiation has been studied, by accelerator simulation of the fission- 
fragment bombardment of the cladding, at two irradiation tempera- 
tures. Some results are presented and discussed. This analysis allows 
one to define the duration of irradiation which corresponds to the 
a determined experimentally, taking account of the ZrO. 
ayer. 


19976 Application of the method using krypton 85 to determine 
the tem; of fast reactors. Kryger, B. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. 
d'Etudes des Combustibles a Base de Plutonium). J. Nucl. Mater.; 61: 
No. 3, 306-312(Sep 1976). (In French). 

A method introduced in the U.K. during 1969 for estimating 
the cladding temperature of fast reactor fuel elements depends on the 
experimental observation that there is a relationship between the 
operating temperature of 316 steel cladding and the temperature of 
release —* post irradiation heating of the Krypton 85 fission 
product which had been implanted by recoil into the cladding. Such 
a method for determination of fuel element cladding temperatures 
applied to the Rapsody reactor has given results which diverge 
significantly from temperature values predicted by calculation even 
though there was no lack of agreement between the individual 
results themselves. On the other hand, a very satisfactory agreement 
has been obtained with the cladding of an experimental fuel element 
when comparison was made with temperatures measured direct 
during irradiation using thermocouples. Analysis of the different 
results indicates that the temperature of release of Krypton during 
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the test depends not only on the irradiation temperature but also on 
the post irradiation thermal history (quenched or recovered) of the 
fuel element during handling and storage. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 19698, 20595 


19977 (AED-Conf—74-733-001, pp 3-26) Monitoring and con- 
trol tasks in the conventional part of nuclear power stations. Lindner, 
K.; Frass, F. Oct 1975. (In ype 

From KTG-seminar on use of process computers in nuclear 
power mg Garching, F.R. J aleell (28 Oct 1974). 

‘Available’ from ZAED. 

In Use of process computers in nuclear power plants. 

A survey is given on the monitoring and control system of a 
PWR and the development trends in the use of process computers in 
this field are discussed. The advantages of digital systems with free 
programming are illustrated by a few examples. 


19978 (AED-Conf—74-733-002, pp 27-42) Monitoring and con- 
trol functions in a KWU PWR-type reactor. Aleite, W.; Bock, H.W. 
Oct 1975. (In German). 

From KTG-seminar on use of process oa in nuclear 
power Pigs: Garching, F.R. Geen! a Oct 197 

6 refs. Available from ZAED. 
se of | mapas computers in nuclear power plants. 

The possible use of process computers for control and auto- 
mation tasks is discussed by the example of a light-water-moderated 
PWR-type reactor. 


19979 (AED-Conf—74-733-003, pp 43-63) ar 
and possible applications of process computers. K 
(In German). 

From KTG-seminar on use of process computers in nuclear 
power plants; Garching, F.R. Germany (28 Oct 1974). 

4 figs. Available from ZAED. 

In Use of process computers in nuclear power plants. 

Process computers are useful as automation instruments a) 
when large numbers of data are processed in analog or digital form, 
b) for low data flow (data rate), and c) when data must be stored 
over short or long periods of time. 


19980 ey Ne erg pp 67-112) Use of process com- 
puters for monitoring functions in n power stations. Graf, G. 
Oct 1975. (In German). 

From KTG-seminar on use of process computers in nuclear 
power plants; Garching, F.R. terol. (28 Oct 1974). 

10 figs. Availab fe from ZAED. 

In Use of process computers in nuclear power plants. 

In the monitoring and control concept of power stations, 
process computers have already played an important role for some 
years with regard to automated data acquisition and control. The 
findings will provide the operating personnel with profound infor- 
mation for the detection and clarification of disturbances, and they 
will serve as a basis for decisions concerning the mode of operation 
of the plant. The main objective is a better availability of the plant. 


19981 (AED-Conf—74-733-005, os 113- Pada — monitoring 
with computer aid. Sengler, G. Oct 19 

From KTG-seminar on use of ht yo in nuclear 
power * Garching, F.R. Germany (28 Oct 1974). 

figs.; 2 refs. Available from ZAED. 

In Use of process computers in nuclear power plants. 

In addition to their use in conventional data processing, 
computers may also be used in , ana tasks specifically connect- 
ed with single components or functions if these come under one of 
the following headings: (1) acquisition and processing of large 
amounts of data, (2) periodic and continuous tasks, (3) reliable 
logging and keeping of statistics, and (4) complex calculations. 


19982 Bagge He yeh afar. pp 139-162) Use of Sy 
computers for control tasks in nuclear power plants. Boehm, E. Oct 
1975. (In German). 


From KTG-seminar on use of pi computers in nuclear 
power oy Garching, F.R. owed (28 Oct 1974). 
Available from ZAED. 
In Use of process computers in nuclear power plants. 
The past few years have seen the ever increasing use of 
rocess computers in nuclear power stations for tasks that had 
fo rmely been the exclusive domain of printed circuits. The reasons 


functioning 
V. Oct 1975. 


for this transition to process computers are not to be sought in their 
increased demands 


mere existence alone but also in made on the 
automation of control systems. Process computers have enabled the 
solution of problems that had been unsolv; before and simplified 
many others. These advan‘ of process computers can be attribut- 
ob Ge Guevetin ot lware into software which is of increas- 
ing importance when the system is growing more complex. 
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(AED-Conf—74-733-007, pp 163-189) Computer control 

in nuclear power stations. Grumbach, R. Oct 1975. (In German). 

From KTG-seminar on use of process computers in nuclear 
power plants; Garching, F.R. Gansume (28 Oct 1974). 

1 fig.; 35 refs. Available from ZAED. 

In Use of process —— in nuclear power plants. 

The experience gained with computer control, the now avail- 
able process eemeaier technology, and the possibility of establishing 
configurations of ever increasing complexity lead to the conclusion 
that there are no serious arguments against nuclear power plant 
control by A wera computers. Present considerations with regard to 
the consolidation and standardisation of the surveillance, monitoring, 
control, and protection systems for future nuclear power stations 

tulate the mixed use o components with wired programmes and 


programmability. 


19984 (AED-Conf—74-733-008, pp 193-211) Application engi- 
neering for process computer systems. Mueller, K. Oct 1975. (In 
German). 

From KTG-seminar on use of process computers in nuclear 
power plants; Garching, F.R. Germany (28 Oct 1974). 

fips 3 tabs. Available from ZAED. 

In Use of process computers in nuclear power plants. 

The variety of tasks for process computers in nuclear power 
stations necessitates the centralization of all production stages from 
the planning stage to the delivery of the finished process computer 
system (PRA) to the user. This so-called ‘application engineering’ 
comprises all of the activities connected with the application of the 
PRA: (a) establishment of the PRA concept, (b) project counselling, 
(c) handling of offers, (d) handling of orders, (e) internal handling of 
orders, (f) technical counselling, (g) establishing of parameters, (h) 
monitoring deadlines, (i) training of customers, and (j) compiling an 
operation manual. 


19985 (AED-Conf—74-733-009, pp 213-247) Operational experi- 
ence with process computers. Spieth, R. Oct 1975. (In German). 
From KTG-seminar on use of process computers in nuclear 
power a Garching, F.R. Germany (28 Oct 1974). 
figs. Available from ZAED. 

In Use of process computers in nuclear power plants. 

All of the nuclear power stations started up in the FRG in the 
last few years have been equipped with process computers. These 
computers do not have an active control fe nction in the process but 
are used as monitoring computers. Several years of operational 
experience have been gained with these process computers. 


19986 (AED-Conf—74-733-010, pp 249-281) Reliability and 
operational safety of process computers. Schueller, H.; Ehrenberger, 
W. Oct 1975. (In German). 

From KTG-seminar on use of process computers in nuclear 
power plants; Garching, F.R. Germany (28 Oct 1974). 

12 figs.; 13 refs. Available from ZAED. 

In Use of process computers in nuclear power plants. 

With the advance of automation, the number of tasks for 
process computers in nuclear power stations has greatly increased. 
As long as they are only used in so-called ‘open loop ——, , high 
availability is the only demand made on them as their failure will not 
entail any safety problems. The case is different with the proposed 
use of process computers for monitoring and control tasks or even 
for reactor protection tasks, i.e. in closed-loop operation. Especially 
in the last-mentioned field of application, particularly high demands 
must be made on the process computer system used. 


19987 (AED-Conf—74-733-011, pp 285-294) New computer sys- 
tems. Faerber, G. Oct 1975. (In German). 

From KTG-seminar on use of process computers in nuclear 
power plants; Garching, F.R. Germany P08 Oct 1974). 

Available from ZAED. 

In Use of process computers in nuclear power plants. 

Process computers have already become indespensable tech- 
nical aids for monitoring and automation tasks in nuclear power 
stations. Yet there are still some problems connected with their use 
whose elimination should be the main objective in the development 
of new computer systems. Some of these problems are summarized, 
new tendencies in hardware development are outlined, and finally 
some new systems concepts made possible by the hardware develop- 
ment are explained. 


=, (AED-Conf—74-733-012, pp 295-323) New techniques in 
software production. Frevert, L. Oct 1975. (In German). 

From KTG-seminar on use of process computers in nuclear 
power plants; Garching, F.R. umeng | (28 Oct 1974). 

8 fi . Available from ZAED. 

In Use of process computers in nuclear power plants. 

The productivity in software production has reached about 
1,000-2,000 computer instructions per year and party. About one 
fourth of these deal with problems analysis, the encoding of pro- 

testing, and documentation. It can be said that, at the 
present state of development, the software for a process control 
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system is about as expensive and reliable as the hardware. However, 
the increasing cheapness and reliability of hardware warrants the 
assumption that by 1980 more than 90% of the cost of the system 
and more than half of all system failures will be caused by software - 
if the techniques of software production are not fundamentally 
improved. 


19989 (AED-Conf—75-627-001) Selection criteria for the safety 
and reliability of monitoring and control systems in power stations. 
Edelmann, J.; Spieth, W. (Brown, Boveri und Cie A.G., Mannheim 
(Germany, F.R.)). 1975. 25p. (In German). (CONF-751197—3). 
INIS. 


From VGB specialists? meeting automization, measurement 
and control techniques; Karlsruhe( Duesseldorf( Bremen, German, 
Federal Republic of (F.R. Germany) (14 Nov 1975). 

5 refs.; with figs. 

A few criteria are given which exert a telling influence on the 
safety and reliability of monitoring and control systems. When 
judging the safety and reliability of a system, it is of importance not 
only to look at the failures of just one part of a system, but also to 
take into account the effect these failures have on the overall 
process. In this respect there is a marked difference between a 
centralized and a decentralized system. Redundant and dynamic 
protection systems make the occurence of a dangerous failure hy- 
pothetic. 


19990 (AED-Conf—76-026-001) Correlation techniques in nucle- 
ar power plant monitoring. Bastl, W. (Technische Univ. Muenchen, 
Garching (Germany, F.R.). Lab. fuer Reaktorregelung und Anla- 
gensicherung). 1976. 11p. (In German). (CONF-760235—1). INIS. 

From Discussion meeting ‘coincidence methods in measur- 
ing’, Frankfurt am Main, German, Federal Republic of (F.R. Ger- 
many) (16 Feb 1976). 

7 figs.; 7 refs. 

Ever increasing efforts are recently being made to monitor 
the mechanical behaviour of the nuclear power plants during oper- 
ation. For technical as well as economical reasons one is forced to 
make do with the smallest number of sensors. In order to still obtain 
efficient control systems, an attempt is made on the one hand to 
make use of the already existing operational instrumentation, on the 
other hand to obtain a maximum of information by specific use of 
few additional sensors. In both cases, correlation analysis plays a 
large role because an optimum positioning of the sensor is seldom 
possible and thus, as a rule, the interesting information must be 
separated from very noisy signals. 


19991 (CEA-CONF—3351) Monitoring of an experimental reac- 
tor core by nonlinear filtering techniques. Aguilar-Martin, J.; Blanc, 
P. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Services d’Electronique). 1975. 8p. (In French). (CONF- 
7504118—1). INIS. 

From Meeting on on-line estimation of industrial parameters 
using minicomputers; Saclay, France (18 Apr 1975). 

In the aim to achieve nuclear plant monitoring, on line 
parameter estimation algorithms are used to check at any time the 
core model coefficient validity. The use of nonlinear recursive 
filtering gives both the parameter values and the confidence inter- 
vals. A recursive algorithm was checked for the monitoring of the 
power and temperature effects of an experimental reactor and imple- 
mented on a digital PDP 8 computer. The display of the most 
— parameters is achieved in an experiment at 32MW power 
evel. 


19992 (HEDL-SA—888-FP) CRPBOW: a program for calculat- 
ing absorber assembly bowing. Birney, K.R.; Bourquin, R.D. (Han- 
ford Engineering Development Lab., Richland, Wash. (USA)). 1976. 
Contract E(45-1)-2170. 18p. (CONF-761103—20). Dep. NTIS $3.50. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

The CRPBOW computer program is a useful design analysis 
tool for Liquid Metal Fast Breeder Reactor (LMFBR) control rod 
assemblies. It is an extension of the CRASIB computer program 
which was designed to perform two-dimensional creep analysis of 
beams. The major improvements of CRPBOW over CRASIB are: 
(1) Calculations are performed in a way that closely resembles the 
actual operating mode; i.e., the inner duct containing the absorber 
pins can be moved axially relative to the stationary outer duct in the 
time sequence desired. (2) Neutron flux and duct wall temperatures 
can be generated internally, reducing the amount of input data 
necessary to perform the calculations. (3) Clearances between the 
two ducts as a function of distance moved axially are checked each 
time step by CRPBOW, eliminating much manual data manipulation. 


19993 (HEDL-TME—76-63) LMFBR reference control materi- 
als. Semiannual report, January—June 1976. Roake, W.E.; Claudson, 
T.T. (Henford Engineering Development Lab., Richland, Wash. 
(USA)). 1976. Contract E(45-1)-2170. 37p. AT. 

Progress on neutron absorber development activities from 
January 1976, through June 1976, is presented. Included in the 
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report are descriptions of activities related to performance analysis, 
development testing and fabrication technology. 


19994 (MRR—153, pp 3-15) State of development of LWR reac- 
tor monitoring methods. Bast], W. Nov 1975. (In German). 

From Seminar on on-line control for the early discovery of 
faults and damage in light water reactors; Garching/Muenchen, F.R. 
Germany (1 Oct 1974). 

7 figs. 

In On-line control for the early discovery of faults and 
damage in light water reactors. 

Control methods and results for the early discovery of faults 
and damage in the components of reactor pressure vessels are 
described. The main points of the work deal with the determination 
of the oscillation behaviour of pressure vessel components and the 
localization of loose parts in the primary circuit. 


19995 (MRR—153, pp 122-134) Possibilities of realizing an on- 
line control system. Bast], W. Nov 1975. (In German). 

From Seminar on on-line control for the early discovery of 
faults and damage in light water reactors; Garching/Muenchen, F.R. 
Germany (1 Oct 1974). 

7 figs. 

In On-line control for the early discovery of faults and 
damage in light water reactors. 

Investigations on the complex problem of detecting loose 
parts in the primary system have shown that in spite of the sensitiv- 
ity of the human ear for acoustic procedures, a decision whether 
certain detected noises mean loose parts is very difficult. The 
method described for investigations of operating time and triangula- 
tion not only enables the location of the parts, but is also a consider- 
able decision help as to the type and origin of the acoustic sound. 


19996 (MRR—153, pp 63-96) Prospects of oscillation control. 
Bauernfeind, V. Nov 1975. (In German). 

From Seminar on on-line control for the early discovery of 
faults and damage in light water reactors; Garching/Muenchen, F.R. 
Germany (1 Oct 1974). 

1 figs. 

In On-line control for the early discovery of faults and 
damage in light water reactors. 

If a structure is caused to oscillate in its natural frequency, 
then frequency displacements exhibit changes of the structure itself 
or of its attachment. In interpreting foreign-induced oscillations with 
spectrally strongly distributed excitation functions, one must include 
the shifting of random peaks of the exitation. They can be controlled 
by means of exact models and a most accurate possible determination 
of the exciting forces. The comparison of the measured movement 
spectra with those oscillation behaviours calculated using the model 
and the interpretation of the thus determined changes of the transfer 
function of the system enable an observation and judgement of the 
mechanical state of the structure. A combination of movement and 
pressure signals in an oscillation control system therefore seems 
necessary and purposeful. 


19997 (MRR—153, pp 108-121) Detection of loose parts in the 
primary system of nuclear power plants. Wach, D. Nov 1975. (In 
German). 

From Seminar on on-line control for the early discovery of 
faults and damage in light water reactors; Garching/Muenchen, F.R. 
Germany (1 Oct 1974). 

8 figs. 

In On-line control for the early discovery of faults and 
damage in light water reactors. 

The sound waves produced when loose parts hit the container 
wall or components can in principle be detected either in the coolant 
as compression waves with the help of dynamic pressure feelers or 
on the outer wall of the vessel by means of acceleration feelers. For 
operational reasons, only body sound feelers come practically into 
question in power operation, with which no additional cable ducts 
through the pressure guiding parts are necessary. 


19998 Digital reactimeter. Puch, B.; Schwieger, E. Kerntechnik; 
12: 537-539([{nd]). (In German and English). 

The reactimeter described was built for the swimming pool 
reactor, FRG-2 which is —— in cycles of a duration of 3 to 5 
weeks at a power output of 15 MW. It uses the Telefunken process 
computer TR 86 and has its own display and command unit installed 
in the control console of the reactor. The measured signal for 
computing the reactivity is supplied by a fission counter installed 
beside the core. The pulse rate of this counter is acquired by the 
computer in a 1 second sweep cycle as a time-dependent variable. 
The reactivity values calculated from these pulse rates by means of 
space-independent kinetic equations are displayed digitally on the 
control console. The reactimeter program system is designed on the 
modular principle, thus facilitating its transfer to other process 
computers. This digital reactimeter thus offers an alternative to the 
analog reactimeters used in the Federal Republic of Germany since 
the commissioning of the Obrigheim nuclear power station. 
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19999 Control rod drive. Wallin, R.A.; Null, J.R.; Smith, D.W. 
(to Diamond Power Specialty Corp.). German(FRG) Patent 
2,403,972/A/. 5 Sep 1974. 23p. (In German). 

The control linkage drive of the water-cooled reactor essen- 
tially consists of an untwistable vertical threaded spindle in a hous- 
ing. It can be driven by means of a nut system. The spindle is 
attached to a nozzle flange through a clutch part. At the sear end 
of the housing, thumbscrews, guard rings and be segments are 
provided by which the nut system is connected with a thrust bearing 
pred hs ae oped we nylon nenywny shee be i de eg 
sleeve is held. At the clutch section, one or more non-return valves 
and water ae hee capes arranged. With these, the water 
circulation is controlled control rod drive is adjusted to the 
water temperature of the reactor. 


20000 Experience from, and results of, staff training at the 
440-MW nuclear power plant unit simulator. Pietsch, F.; Bohnert, W.; 
Gruhle, H.; Sluga, H. (VEB Kernkraftwerk Bruno Leuschner, 
Greifswald (German Democratic Republic). Betriebsteil Kernk- 
raftwerk Rheinsberg). Kernenergie; 19: No. 4, 132-136(1976). (In 
German). 

Starting from the aim to operate the GDR nuclear power 
plants with high safety and availability, the simulator training is 
presented as one component of training strategy for the nuclear 
power plant staff. Based on the analysis of the requirements to be 
met by process managing staff and operating personnel and taking 
into account plant engineering, the aims of training and education 
are formulated, and simulator concept and the topics of the 
training program are described. Special attention is paid to the 
elucidation of the adaptation of the simulator to the actual 440-MW 
unit project. Problems of composition of trainin, — groups, their levels 
of knowledge and qualification as well as problems of methodical 
disposition of training lessons are extensively dealt with. A prelimi- 
nary valuation of training results is given on the basis of training 
statistics and individual approach. Finally, possibilities and limits of 
simulator training including economic aspects are pointed out. 


20001 Attenuation device for nuclear reactor control rods. Taft, 
W.E. (to Energy Research and Develo t Administration). 


pmen 
—” Patent 2,524,847/A/. 2 Jan 1976. 11p. (In German). 


ah invention deals with control systems for nuclear reactors 
and in particular with scram systems for nuclear reactors which k 
the control rods pulled out of the reactor core until a scram signal is 
received, whereupon the control rods are released to enter the core; 
the invention particularly deals with a conbination attenuation 
system to slow down the control element after it has entered the 
reactor core. 


20002 Pebble-bed reactor with absorber chain. Lohnert, G.; 
Mueller-Frank, U. (to Internationale Atomreaktorbau G.m.b.H. (IN- 
TERATOM)). German(FRG) Patent 2,431,352/A/. 8 Jan 1976. 1p. 
(In German). 

2 figs. 

The claim concerns absorber element which are movable 
from above on to the surface of the pebble bed of the reactor to 
reduce the reactivity. The movable absorber elements connected to 
one another are present in numerous lanes independent of each 
other, and are led through the feed tubes for fuel admission. They 
have approximately spherical shape and are rowed up on a wire line 
where elements of large and small diameter alternate and every 
second element is fixed on the wire. 


20003 Principles of nuclear power station control. Knowles, J.B. 
(UKAEA Reactor Group, Winfrith, Eng.). J. Br. Nucl. Energy Soc.; 
15: No. 3, 225-236(Jul 1976). 

Lecture notes are presented which were first distributed as 
part of a UKAEA introductory course on reactor technology held 
during November 1975. The material is presented in a manner to 
enable recent graduates in science and ie to obtain a broad 
overall picture of the problems involved. A nuclear power station is 
only one element of a dispersed interconnected arrangement of other 
nuclear and fossil-fired units which together constitute the national 
‘grid’. Thus the control of any one station must relate to the 
objectives of the grid network as a whole. Economic and techno- 
logical factors are shown to lead to a national power supply operat- 
ing around 50 Hz. A precise control of the supply frequency is also 
motivated by economic and technological considerations, and it is 
achieved by regulating the output power of individual stations. In 
order to make the whole grid network stable in following the load, it 
is shown that a satisfactory practical criterion is for each station to 
be stable when operating in isolation with a variable load. As regards 
individual stations, several special control problems concerned with 
individual plant items are discussed; these include controlled reactiv- 
ity insertions, temperature reactivity time constants and flow insta- 
bility. A —— ne — a fundamental relationship 
between the stored of a boiler unit (a function of 
et eee ity of the heat source (nu- 
clear or fossil-fired) if the station is to cope satisfactorily with 
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demands arising from unscheduled losses of other generating sets or 
— capacity. Finally, two basic control schemes for power 
tion are described, known as coupled and 
pn h of the control modes has its own merits, which 
on the proposed station operating strategy (base-load or load-fo! 
ing) and the nature of the heat source. 


20004 Contribution to the physics design methodology of the fast 

power reactor control system. Tinka, I. (Ustav Jaderneho Vyzkumu, 

_ ee Jad. Energ.; 22: No. 7, 247-250(Jul 1976). (In 
Ov: 

An approach hysics design of large fast power reactor 
control systems is nd It is based on direct calculations and the 
first order perturbation theory in combination. The specific values of 
interlock factors for BsC d ding on the '°B content and the rod 
radius are also ope og or a Na-cooled FBR (thermal power 
approximately 3800 MW). 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 20852, 20982 


20005 (ANL/EIS—S) Evaluation of environmental data relating 
to selected nuclear power plant sites. The Zion Nuclear Power Station 
site. Murarka, I.P.; Policastro, A.; Daniels, E.; Ferrante, J.; Vaslow, 
F. (Argonne National Lab., Ill. (USA)). Nov 1976. Contract W-31- 
109-ENG-38. 385p. Dep. NTIS $10.75. 

Environmental monitoring data for the years 1972 through 
1975 pertaining to the Zion Station, which began commercial oper- 
ation in 1974, were analyzed by the most practical qualitative and 
quantitative methods. Thermal plume, water chemistry and aquatic 
biota data were evaluated and the results are presented. The results 
showed no significant immediate deleterious effects, thus confirming 
preoperational predictions. Although the piant has not operated long 
enough to reveal long-term deleterious effects, the present indica- 
tions do not lead to a concerned prediction that any are developing. 
The data utilized, the methods of analysis, and the results obtained 
are presented in detail, along with recommendations for improving 
monitoring techniques. 


20006 (ANL/RAS—76-29) F2 phenomenological test on fuel 
motion (Interim report). Palm, R.G.; Fink, C.L.; Stewart, R.R.; Gehl, 
S.M.; Rothman, A.B. (Argonne National Lab., Ill. (USA)). Sep 1976. 
oe W-31-109-ENG-38. 56p. (CONF-760622—55). Dep. NTIS 
.50. 
From American Nuclear Society 1976 annual meeting; To- 
ronto, Ontario, Canada (13 Jun 1976). 

TREAT F-series tests are being conducted to provide data on 
fuel motion at accident power levels from one to about ten times 
design for use in development of fuel motion models. Test F2 was 
conducted to evaluate motion of high power fuel in a hypothetical 
LMFBR unprotected TUC (transient undercooling) accident. Fuel 
and fuel-boundary conditions following coolant boiling and dryout 
under TUC conditions are achieved in each F-series test with a 
single fuel element surrounded by a nuclear heated wall in a dry test 
capsule. Test F2 was conducted with a low burnup but restructured 
fuel element to investigate the effect of fuel vapor pressure on fuel 
motion. Results are presented and discussed. 


20007 Nuclear power and the environment. Matthews, R.R. 
(Central Electricity Generating Board, London (UK). Nuclear 
Health and Safety Dept.). pp 165-181 of In Energy and the environ- 
ment. Section 2 of man and his environment a symposium held in the 
University of Birmingham, England, September 1975. Walker, J 
Birmingham; University (1976). 

rom International symposium on man and his environment; 
Birmingham, UK (Sep 1975). 

A brief statement is presented of the nuclear power reactor 
programme in the United Kingdom and of the statutory and other 
organisations for ensuring reactor safety. The possible effects of the 
pro me on the environment are dealt with under three heads: (1) 
discharge of radioactive effluents during normal operation of the 
power plants; (2) storage and disposal of radioactive waste; and (3) 
reactor safety. Radiological protection of operating staff is also 
described briefly. 


20008 Fire protection in nuclear power stations. rer 
(CEA, 75 - Paris (France)). Ann. Mines; 182: No. 3 116(Mar 
1976). (In French). 

A survey is made on the nuclear station fire regulations in 
France and the specific problems arising from fire in the nuclear part 
of a station; those data as a whole are taken into account when 
proceeding to the commissionning of a nuclear station. Then, the 
efficiency of measures taken following a fire which happened abroad 
is presented. Finally, the whole existing technical documents are 
reviewed together with the drawing up of a specific official regula- 
tion. 
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20009 Siting of nuclear power stations and environment. Saglio, 
J.F. (Ministere de la Qualite de la Vie, 75 - Paris (France)). Ann. 
Mines; 182: No. 3, 39-144(Mar 1976). (In French). 

A comparison is made between importance and type of harm- 
ful effects involved by traditional and nuclear stations. Consequences 
on different aspects of environment are successively examined: atmo- 
sphere, water, sites and landscapes. 


SITING 
REFER ALSO TO CITATION(S) 20157 


20010 (CONF-760855—1) Socioeconomic impacts of nuclear 
power plant siting: a case study of two New England communities. 
Purdy, B.J. (Oak Ridge National Lab., Tenn. (USA)). 1976. Contract 
W-7405-ENG-26-NRC-PRG. 24p. Dep. NTIS $3.50. 

From 71. annual meeting of the American Sociological Asso- 
ciation; New York, New York, United States of America (USA) (30 
Aug 1976). 

An examination is presented of the social, economic and 
political/institutional impacts of two operating nuclear power com- 
plexes on two New England communities. The work is one of a 
series planned to broaden knowledge of the effects of large energy- 
generating facilities upon the social structure of local communities. 
Its primary objectives are to investigate and assess social and eco- 
nomic impacts resulting from construction and operation of nuclear 
power plants and to generate hypotheses about such impacts for 
future testing. 


20011 (DEU—76-13) Public relations activities for the nuclear 
power plant in Breisach. (Zentralstelle fuer Atomkernenergie-Doku- 
mentation (ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). 
1976. 7p. (In German). INIS. 

Available from ZAED. 

A chronicle is presented of the public hearings and informa- 
tion meetings for the Kernkraftwerk Wyhl. 


20012 Seaboard: site for nuclear power stations. Lebreton, J.C. 
Travaux; No. 478, 20-23(Jan 1975). 

Although it is necessary to take precautions to safeguard the 
coasts, coastline can constitute a suitable site for some major nuclear 


power plants. After indicating the factors which make the shoreline 
suitable for this function with particular regard to the direction of 
the local tides and the quality of the substratum at the proposed site, 
the implementation procedures are described and it is concluded that 
the construction of nuclear power plants on the seashore should not 
raise any major problems. 


20013 Protection of nuclear installations from outside 

sions. Aussourd, P.; Candes, P.; Le Quinio, R. (Ministere de 
I'Industrie et de la Recherche, 75 - Paris (France). Service Central 
de Surete des Installations Nucleaires). Ann. Mines; 182: No. 3, 85- 
88(Mar 1976). (In French). 

When selecting a site for a nuclear power station, the possibil- 
ity of outside natural aggressions from atmospheric, hydrologic or 
seismic origin should be carefully considered. The site being chosen, 
outside natural or non-natural aggressions which are linked to it, 
such as plane crashes, projectiles, fires, bursting of dams, deliberate 
human aggressions, should be thoroughly appraised to take them 
into account when designing the future plant. 


20014 Cooling systems and thermal releases. Lebreton, J.-C. 
(Electricite de France, 75 - Paris). Mediterr. Med.; No. 98, 51-52, 
54,56, 59-60(Apr 1976). (In French). 

Power plants with closed-circuit cooling system may be sited 
easily throughout the country. Only a number of smaller coastal 
rivers are not well suited to compensation dam construction. In such 
areas sea-shore and open-circuit are imperative as long as dry 
cooling is not operational. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 20851 


20015 (KFK—2210) ISOLA II - A FORTRAN IV code for the 
calculation of the long-term a- and £-dose distributions in the vicinity 
of nuclear installations. Huebschmann, W.; Nagel, D. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Abt. Strahlenschutz und 
Sicherheit). Dec 1975. 9p. (In German). INIS. 

2 figs.; 3 tabs.; 2 refs. 

The computer code ISOLA is used to calculate the annual 
radiation doses caused by a- and f-active off-gases in the environ- 
ment of the Karlsruhe Nuclear Research Center. In the revised 
version ISOLA II the double Gaussian distribution model is strictly 
observed. As a consequence, the contribution of activity from neigh- 
bour sectors is taken into account. Up to 15 emitters may be coped 
with simultaneously. The emission rates are considered to be con- 
stant during the given time interval. Optionally either the isodoses 
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chart of a specified area (for instance a square 20 by 20 km) or a list 
of doses calculated at up to 2,000 locations (for instance the living 
areas) in the environment may be set up. Input and output are shown 
for a specific case. 


20016 (STH—4/75) Compilation of data on the annual release of 
radioactive materials in the exhaust air of nuclear power stations in the 
FRG in the year 1974 and in the USA in the year 1973. Haubelt, R. 
(Bundesgesundheitsamt, Neuherberg/Muenchen (Germany, F.R.). 
Inst. fuer Strahlenhygiene). Sep 1975. 17p. (In German). INIS. 

7 tabs.; 11 refs. 

Included are annual release data in tabular form comprising: 
we gases, short-lived and long-lived radioactive aerosols, 

I, and T. 


20017 (STH—5/75) Tritium measurements in the exhaust air 
from the vent stacks of nuclear power plants with light-water reactors. 
Pt. 2. Results of measurements at the Stade, Biblis A, Kahl, Wuergas- 
sen and Lingen nuclear power stations. Riedel, H.; Kistner, G. 
(Bundesgesundheitsamt, Neuherberg/Muenchen (Germany, F.R.). 
Inst. fuer Strahlenhygiene). Nov 1975. 35p. (In German). INIS. 

With figs. and tabs. 

Tritium was continuously seperated from the chimney ex- 
haust gases in the form of tritiated water (HTO) and measured with 
a liquid scintillation spectrometer. A detection limit of about 10 pCi/ 
m® was achieved. The following average specific tritium activities in 
the chimney exhaust gases were determined in individual nuclear 
power plants within a limited measuring riod of 1 - 2 months: 5.7 x 
10-° Ci/m$, 6.2 x 10~® Ci/m%, 0.7 x 107 Ei/m?, 4.6 x 107° Ci/m%, 4.5 
x 10-§ Ci/m%, 8.3 x 10~* Ci/m%, 3.6 x 10~* Ci/m* These values 
correspond to annual data of tritium with chimney exhaust gases of a 
few Ci/a to about 100 Ci/a. 


20018 Air basin protection when producing electric power at 
nuclear power plants. Stolyarov, B.M.; Grigorov, V.P. (All-Union 
Heat Eng. Inst., USSR). Teploenergetika (Moscow); No. 4, 7-9 Apr 
1975). (In Russian). 

Emissions of radioactive gases into the air at the premises of 
nuclear power plants are considered. The methods and diagrams of 
purification of technological gases and ventilated air from radioac- 
tive contaminations are shown. Possible ways of improving systems 
of purification of technological gases and air in ventilation systems 
are discussed. 


20019 Development of nuclear power and the radiation burden on 
the population. Paulicka, I. (Atomova Elektraren, Jaslovske Bohun- 
ice, Czechoslovakia); Trnovec, T. Jad. Energ.; 22: No. 6, 201- 
204(Jun 1976). (In Slovak). 

Czechoslovakia’s territorial radiation burden is derived from 
the assumption that in 2000, the installed nuclear reactor power in 
the country will be 35000 MW. Liquid wastes are not considered to 
be significant. For the so-called closed system gaseous emissions are 
estimated to attain a value of 0.36 Ci/km? for *H and 30.6 Ci/km? 
for **Kr. The average dose exposure due to *H in the closed system 
will be 546.eta man.rem/MW by inhalation and 252.eta man.rem/ 
MW by ingestion, where eta is the coefficient of penetration efficien- 
cy. Based on the concentration of emissions in the atmosphere and 
certain assumptions, dose exposures from *H and *Kr are predicted 
to be 4.19x10~' and 24.2 man.rem/MW respectively. The estimation 
of the average radiation dose made possible the prognosis of the 
effect of the development of nuclear power on the magnitude of 
biological risks (genetic defects, leukemogenic and carcinogenic 
effects) and the evaluation of the contribution of spent fuel process- 
ing plants to these risks. It is concluded that for normal operation, 
the average risk of the biological damage of the population in 
re, in the year 2000 may be expressed by a factor less 
than 5x107*. 


20020 Release of radioactive waste water from nuclear power 
plants in the Federal Republic of Germany for 1975. Reports from the 
Federal Public Health Office. Arndt, J.; Gans, I.; Ruehle, H.; Wolter, 
R. (Bundesgesundheitsamt, Berlin (F.R. Germany). Inst. fuer 
Wasser-, Boden- und Lufthygiene). Bundesg dheitsblatt; 19: No. 
14, 228-229(Jul 1976). (In German). 

1 tab.; 4 refs. Short communication only. 
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20021 (ANL/ES—53) Atmospheric impacts of tive cool- 
ing systems. Carson, J.E. (Argonne National Lab., Ill. (USA)). Oct 
1976. Contract W-31-109-ENG-38. 48p. Dep. NTIS $4.50. 

_ The report summarizes available information on the effects of 
various power plant cooling systems on the atmosphere. While 
evaporative cooling systems sharply reduce the biological impacts of 
thermal discharges in water bodies, they create (at least, for heat- 
release rates comparable to those of two-unit nuclear generating 
stations) atmospheric changes. For an isolated site such as required 
for a nuclear power plant, these changes are rather small and local, 
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and usually environmentally acceptable. However, one cannot say 
with certainty that these effects will remain small as the number of 
reactors on a given site increases. There must exist a critical heat 
load for a specific site which, if exceeded, can create its own 
weather patterns, and thus create inadvertent weather warns ares 
as rain and snow, severe thunderstorms, and tornadoes. use 
proven mathematical models are not available, it is not now possible 
to forecast precisely the extent and frequency of the atmospheric 
effects of a particular heat-dissipation system at a particular site. 
Field research on many aspects of cooling system operation is 
needed in order to document and quantify the actual atmospheric 
changes caused by a given cooling system and to provide the data 
needed to develop and verify mathematical and physical models. 
The more important topics requiring field study are plume rise, 
fogging and icing (from certain systems), drift emission and deposi- 
tion rates, chemical interactions, cloud and precipitation formation 
and critical heat-release rates. 


20022 (FRNC-CONF—152) Mathematical models for thermal 
discharges. Benque, J.P. (Electricite de France, 75 - Paris). 1975. 19p. 
(In French). (CONF-7510143—1). INIS. 

From Cycle of lectures on the cold sources of electric power 
plants; Royaumont, France (6 Oct 1975). 

Mathematical models used for calculating thermal effluents 
are presented. Three types of problem are discussed: flow in river or 
estuary, tidal sea and untidal sea. 


20023 Method for the treatment of waste waters. McLaughlin, 
M.E. (to Economic Development Corp.). French Patent 2,264,781/ 
A/. 22 Mar 1974. 35p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The invention relates to a method for the cooling of waste 
waters. It is characterized in that it comprises the steps of introduc- 
ing waste waters into a tank in communication with a basin through 
gate-controlled orifices, successively opening and closing the gates 
so as to intermitently release an adjustable amount of water stored in 
the tank in order to generate waves promoting the airing of waste 
waters and their cooling, then expelling waters downstream of the 
basin. The invention relates to thermal and nuclear power stations. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 19781, 19812, 19993, 19998, 
20067, 20068, 20069, 20900 


20024 (AD-A—021141) Engineering review of A.S.M.E. Section 
XI inservice inspection of MH-1A pressure retaining welds. Final 

Wood, G.; Hemsley, C. (X-Ray Engineering Co., Foster 
City, Calif. (USA). Peabody Testing Div.). May 1975. Contract 
DAAK02-75-C-0066. 53p. NTIS $4.50. 

This is an Engineering Review to select and schedule exami- 
nations applicable to the MH-1A Nuclear Power Barge and in 
compliance with the requirements of ASME Section XI. (GRA) 


20025 (AEOI—28) Measurement of air activity in reactor build- 
ing. Farivar-Sadry, N.; Hoseini, R.; Ahmadi Kashani, J. (Atomic 
Energy Organization of Iran, Teheran. Nuclear Research Center). 
Mar 1976. 9p. (In Iranian). (NRC—76-22). INIS. 

On november 8, 1975, an abnormal alpha (a) air activity was 
observed in the reactor building. Considering the hazards associated 
with internal exposure which can result from air activity, access to 
the reactor building was restricted. Authorized people who were 
equipped with sufficient protective clothing were allowed to enter 
the building for measurement and investigation of the source of the 
activity. Thorough investigations indicated that this activity was due 
to natural radon and its daughters which were released from con- 
crete and building materials. The cause of the increase in the air 
activity was found to be clogging of the input air filters and 
inadequate ventilation. These filters were changed and, afterwards, 
the air activity decreased to a normal level. Arrangements were 
made for the filters to be checked regulary to prevent future inci- 
dents. 


20026 (ANL—75-26) Purity of EBR-II sodium: 1967—1974. 
Smith, C.R.F.; Holmes, J.T. (Argonne National Lab., Ill. (USA)). 
Dec 1975. Contract W-31-109-ENG-38. 145p. AT. 

This report consolidates all information available on radiome- 
tric and chemical analyses made on sodium in EBR-II for 1967-1974. 
Systems, equipment, and techniques used for sampling the sodium 
are described and evaluated. The behavior of 11 radionuclides, 22 
metallic impurities, and 4 nonmetallic impurities measured in EBR-II 
sodium during this 8-year period are shown graphically, and their 
trends are discussed with respect to half-life, reactor sta level, 
cold-trap operation, and incursion of = material. jum-22, / 
sup 110m/Ag, /sup 113m/In, "Cs, 7"°Po, and tin clearly show 


NUCLEAR REACTOR TECHNOLOGY 2035 


increasing radioactivities or concentrations since 1967. EBR-II cold 
po are effective in controlling Bi, Cu, O, H, and *H, but they are 
partially effective for “Cs and appear ineffective for ™'I. 


20027 (ANL—8114) EBR-II in-core instrument test facility: 
design and experience. Hutter, E.; Olp, R.H.; Pardini, J.A.; Seim, 
O.S.; Brubaker, R.C. (Argonne National Lab., Ill. (USA)). Mar 1976. 
Contract W-31-109-ENG-38. 62p. AT. 

The EBR-II In-core Instrument Test Facility (INCOT) pro- 
vides a proven facility for irradiating instruments, materials, and 
various nonfueled devices in the EBR-II core and for continuous 
monitoring of their ——— Several sensor-bundle configura- 
tions are available. The irradiations may be in a liquid-metal or an 
inert-gas environment. A unique control valve for sodium flow 
allows coolant flow through the experiment to be adjusted during 
the irradiation. Unique equipment has also been designed to allow 
removal of experiments directly from the reactor core into the EBR- 
II reactor plant. This equipment allows an experiment to be removed 
from the reactor intact and safely moved to an examination facility. 
Equipment is also available to permit preliminary inspection of the 
experiment while it is en route in a storage facility. 


20028 (CONF-760715—P1, pp 65-75) High flux reactor at Gre- 
noble and its special neutron beam installations. Moessbauer, R.L. 
(Inst. Max von Laue, Grenoble, France). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

The high-flux reactor of the Institute Max von Laue—Paul 
Langevin at Grenoble, equipped with cold source, hot source, 
neutron guides and a large variety of neutron spectrometers, serves 
as a unique central facility for a large number of laboratories in many 
different areas of research. The paper describes the Institute, its 
Reactor and the associated neutron beam installations. 


20029 (FRNC-TH—588) Mitra 15. Development of 2 centralized 
multipoint network at 10 megabauds. Mestrallet, M. (Paris-11 Univ., 


91- a (France)). 1975. vp. (In French). INIS. 
esis. 
The system APIS was designed to control the irradiation 
devices located in Osiris (7OMW oes reactor). In a first 
c 


stage the satellite units work autonomously. h is equipped with a 
small computer (C.I.I. Mitra 15). A larger central computer enables 
tables and operations to be worked out and prepared from one shut- 
down to the next. It is also used for link-up trials, to establish test 
SS and secondarily to serve as a small computing centre. 

Processing Unit possesses a peripheral MINIBUS on which are 
connected the terminal links. This MINIBUS takes the form of a 
printed circuit placed in a crate and allowing the link-up card 
position to be entirely standardized. The MITRA 15 possesses a 
micro-programme which automatically deals with deviations on 
detection of mishap. It is built around a main ferrite core memory 
equipped with 4 accesses for the connection of 1 to 4 micro- 
programmed Processing Units (P.U.) or direct access to the memory. 
According to the nature of the micro-programmes integrated to the 
P.U. these can serve as Central Unit, Exchange Unit or Special Unit 
adapted to a special processing. 


20030 (HEDL-SA—862) HEDL experimental transient over- 
power program. Hikido, T.; Culley, G.E. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 16 Mar 1976. Contract 
E(45-1)-2170. 12p. (CONF-761001—38). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (Oct 1976). 

HEDL is oe a series of a a to evaluate the 
performance of Fast Flux Test Facility (FFTF) prototypic fuel pins 
up to the point of cladding breach. A primary objective of the 

rogram is to demonstrate the adequacy of fuel pin and Plant 
Protective System (PPS) designs for terminated transients. Transient 
tests of prototypic FFTF fuel pins previously irradiated in the 
Experimental Breeder Reactor-II (EBR-II) have demonstrated the 
adequacy of the PPS and fuel pin designs and indicate that a very 
substantial margin exists between PPS-terminated transients and that 
required to produce fuel pin cladding failure. Additional experiments 
are planned to extend the data base to high burnup, high fluence fuel 
pin specimens. 

(HEDL-SA—895) Design fix for vibration-induced wear 
in fuel pin bundles. Naas, D.F.; Heck, E.N. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 1 Jun 1976. Contract 
E(45-1)-2170. 4p. (CONF-761103—15). Dep. NTIS $3.50. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

In summary, results at 45,000 MWd/MTM burnup from the 
FFTF mixed oxide fuel pin irradiation tests in EBR-II show that 
reduction of the initial fuel pin bundle clearance and use of 20 
percent cold-worked stainless steel ducts virtually eliminate vibra- 
tion and wear observed in an initial series of 61-pin tests. 
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20032 (HEDL-SA—1100) Design and safety evaluation of radio- 
active gas handling and storage in the FFTF. Armstrong, G.R.; Hale, 
J.P.; Halverson, T.G. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 1976. Contract E(45-1)-2170. 24p. (CONF- 
760622—58). Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; To- 
ronto, Ontario, Canada (13 Jun 1976). 

During the operation of the Fast Flux Test Facility (FFTF), 
radioactive gases, primarily xenon and ton, will be produced 
which will require processing and storing. Two systems have been 
installed in the for handling these gases: (1) one to handle, 
primarily, the reactor cover gas system, and (2) a second to handle 
the cells and cover gas systems, other than the reactor, whose 
atmosphere may become contaminated. The system that processes 
the reactor cover which is argon, is led the Radioactive 
a Processing a (RAPS). The effluent argon from RAPS 

ill normally be sufficiently decontaminated to allow its reuse as the 
reactor cover gas. If the radioactive level in the RAPS becomes too 
high, the exhaust stream will be diverted to the Cell Atmosphere 
Processing System (CAPS), a system which can function as a backup 
to RAPS. The design and operation of the RAPS and CAPS systems 
are described and certain safety aspects of the systems are discussed. 
It is shown that these systems adequately provide the cleanup 
services required and that they provide the safety margins necessary 
to assure adequate safety to the public. 


20033 (INIS-mf—3180) Aqueous homogeneous suspension reac- 
tor project. Report over the 4th and the year 1974. (Keuring 
van Elektrotechnische Materialen N.V., Arnhem (Netherlands). Re- 
actor Development Group). 1975. 27p. INIS. 

2 figs., 19 refs., 1 table. 

The power of the KSTR reactor has been increased up to 200 
kW in the fourth quarter of 1974. A description is given of the 
behaviour of the reactor at increased power level, safety aspects 
concerned with this new level, the operation of the reactor, instru- 
mental behavior and mechanical behavior. Irradiation investigation 
of two types of fuels are reported and results are presented. Progress 
made on the conceptual design of a 250 MWe suspension reactor is 
described. 


20034 (INIS-mf—3181) Aqueous homogeneous suspension reac- 
tor project. Report over the year 1975. (Keuring van Elektrotech- 
nische Materialen N.V., Arnhem (Netherlands). Reactor Develop- 
ment Group). 1976. 27p. INIS. 

4 figs., 28 refs., 6 tables. 

During 1975, reactor power has been increased to the design 
power of 1000 KW, whereas power fluctuations show a decrease 
with increased mean power. Operation experience with the reactor 
and associated instrumentation during 1975 is described. The results 
of the experiments done for fuel irradiations and investigations in the 
KSTR fuel, mainly to determine the amount of erosion products on 
the fuel, are described. Concerning the safety of operation of the 
KSTR reactor, several actions had to be taken mainly to replace or 
repair components or instrumentation of the reactor. Radiological 
safety and radioactivity discharges during 1975 are reported. 


20035 (JINR-D—13-8950, pp 66) Structure of measuring module 
software for IBR-2 reactor. Dadi, K.; Dadi, L.; Zhukov, G.P. 1975. 
(In Russian). 

From 8. international symposium on nuclear electronics; 
Dubna, USSR (24 Jun 1975). 

In 8. international symposium on nuclear electronics. 


20036 (PTB-FMRB—62) Report on work on the Forschungs- 
und Messreaktor Braunschweig (FMRB) for the year 1974. Heintz, 
W.; Siegel, V. (Physikalisch-Technische Bundesanstalt, Braun- 
schweig (Germany, F.R.). Forschungs- und Messreaktor). Oct 1975. 
17p. (In German). INIS. 

8 figs.; with tabs., refs. and app. 

The experience in the operation of the Forschungs- und 
Messreaktor Braunschweig, and in radiation protection work as well 
as the experiments are reported. The reactor has been in operation 
for 3,086 hours without any serious disturbances. 


20037 (RISO-M—1862) Danish high-pressure irradiation facili- 
ties used for overpower testing of tal UO.-Zr fuel pins. 
Hansen, K.; Leth, J.A. (Danish Atomic Energy Commission, Risoe. 
Research Establishment). May 1976. 16p. INIS. 

Overpower tests of well characterized fuel pins at burn-ups of 
10,000 - 30,000 MWD/te UO: are exe y at the DR3 reactor at 
Risoe as an importent part of the Danish fuel test pro e. The 
tests are made in high-pressure rigs where BWR or PWR conditions 
are simulated. The rigs are connected to a shielded out-of-pile 
control circuit by means of which the pressure and water quality are 
controlled and regulated. The heat load of the fuel pins is deter- 
mined by the calorimetric method. A description is given of the 
present experimental equipment, the developments planned, and 
selected results from the test programme. 
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20038 Sub-verting nuclear reactor vessels. Anon. Weld. Des. 
Fabr.; 48: No. 4, 120-122(Apr 1975). 

Vertical-joint submerged arc welding is being employed in 
the construction of the reactor vessel for the Fast Flux Test Facility, 
a 400-megawatt (thermal) fast neutron irradiation test plant being 
built to provide an efficient evaluator of fuels and materials for the 
— Metal Fast Breeder Reactor program. The new welding 
technique has a number of advantages over conventional submerged 
arc welding, notably the achievement of higher speeds through the 
ability to weld through narrower grooves than those characterizing 
the conventional technique. 


20039 (JPRS—66008) Twenty years of atomic energy. Morok- 
hov, I.D. 24 Oct 1975. Translation of Atomnoi Energetike XX Let, 
Moscow, 1974, p5-215. 317p. NTIS$9.75. 

Topics discussed include the historical role of Soviet science 
and technology in the peaceful use of atomic energy; the first-born 
of nuclear power engineering; nuclear power engineering of the 
USSR; special aspects of the application of nuclear reactors; radi- 
ation safety in nuclear power engineering; the international impor- 
tance of the first AES; and nuclear power engineering and scientific 
and technological progress. (GRA) 


20040 Non-destructive analysis of plutonium fuel plates for phys- 
ical inventory verification at the Fast Critical Assembly (FCA). Numa- 
kunai, T.; Tatsuta, H.; Endo, K. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). pp 565-580 of 
In Safeguarding nuclear materials. Vol. 2. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The objective of this study is to develop the instrumentation 
and techniques, which JAERI personnel and inspectors, both IAEA 
and local, may use to identity the plutonium plates of the Fast 
Critical Assembly (FCA) safely and simply without opening the 
birdcage. Two non-destructive techniques were developed using 
gamma-ray and neutrons. The gamma-ray technique is to measure 

rays emitted from each plate using a Nal detector, three-slit 
inclined collimator and rotating device. Plutonium plates are con- 
tained in the birdcage basket which has radial gaps. The detector 
and the collimator were fixed on top of the birdcage, which was 
rotated during measurement. When a plate was in line with the 
collimator, the gamma-ray intensity showed a high peak in the 
intensity change. The number of plutonium plates was obtained by 
counting these high peaks and the plates were verified as Pu since 
the gamma-ray energy was peculiar to plutonium. The neutron 
technique is to measure gross neutrons emitted from all plates 
contained in the birdcage by using four BF; counters positioned in a 
cylindrically — paraffin moderator. Since the plutonium iso- 
topic composition for each type of plate was known, the total yield 
of spontaneous fission neutron could be calculated. The number of 
plates was obtained through measurement of total counts of neutrons 
and the relation between the number of plates and total neutron 
counts for each type of plate. 


20041 Low-temperature devices in experimental reactors. Bull. 
Inf. Sci. Tech. (Paris); No. 215, 5-17(Jun 1976). (In French). 

The main characteristics of low-temperature irradiation de- 
vices and cold sources developed by the CEA and built at the 
research centres of Grenoble, Fontenay-aux-Roses and Saclay and at 
the Grenoble Institut Laue-Langevin are reviewed. The working 
results of these devices are given and their intensive use shows that 
an excellent degree of reliability is achieved. Research carried out 
with these systems is also mentioned. 


20042 Experience with inverse kinetics measurement of SR-O 
reactor reactivity. Dach, K. (Skoda, Plzen, Czechoslovakia); Nemec, 
J. Jad. Energ.; 22: No. 7, 244-246(Jul 1976). (In Czech). 

Experiences are summarized with the application of inverse 
kinetics measurements of reactivity to reactor SR - O. A simplified 
algorithm considerably reducing the demands for computer memory 
is described. Some experimental results obtained with a small com- 
puter are presented. The possibilities and the constraints of the 
method are discussed. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


20043 (RL-GEN—1559) Coproduct target element fabrication 
operating procedures. Shaw, C.P. (United Nuclear Industries, Inc., 
Richland, Wash. (USA)). 6 Apr 1967. Contract E(45-1)-1350. 65p. 
Dep. NTIS $4.50. 


20044 (UNI—671) Evaluation of failure of high lift diesel No. 2. 
Loundagin, R.L. (United Nuclear Industries, Inc., Richland, Wash. 
(USA)). 5 Nov 1976. Contract E(45-1)-1857. 1lp. Dep. NTIS $3.50. 

At 6:30 a.m., September 21, 1976, the No. 2 Emergency High 
Lift Pump Diesel Engine was remotely started from the N Reactor 
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Control Room to provide water for flushing the N Reactor Emer- 
gee, Sone g System piping. The engine is a General Motors 
1 Engine Model 16- BAS 2 cycle V type, 16 cylinder, develo; 
ing 1600 horsepower at 750 revolutions per minute. During th e the flush, 
water was observed to be overflowing the engine's jacket cooling 
water expansion tank. The N Reactor Control Room was notified, 
and the engine was shut down after having run for approximately 15 
minutes. Examination of the engine found the No. 5 cylinder liner 
had ruptured, causing air to be forced into the cooling system. When 
the engine was stopped, cooling water was admitted to the engine air 
box and crankcase. All 16 cylinder heads were removed and the 
cylinder liners were examined using liquid penetrant to detect 
cracks. A cracked cylinder liner was found in cylinder No. 6, and 
the cylinder head of cylinder No. 1 was also found to be cracked. An 
adherent scale and light pitting were observed on the heads of the 
pistons in cylinders No. 1, 5, and 6, but not in any other cylinders. 
All damaged parts were replaced, and the engine was reassembled, 
tested, and declared serviceable. 


PROPULSION REACTORS 
REFER ALSO TO CITATION(S) 19705 


20045 (GKSS—75/E/23) Pressure suppression experiments in 
the PSS test rig of the GKSS. Aust, E. (Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.)). 1975. 23p. (In German). INIS. 

From Special meeting on thermo and fluid dynamic problems 
related to reactor incidents; Stuttgart, F.R. Germany (28 Jan 1975). 

10 figs.; 7 refs. 

A pressure suppression system has been developed for the 
advanced pressu water ship propulsion reactor. Due to its 
compact layout, this system enables the reactor plant to be installed 
in the ship in a volume and weight saving manner. Because of 
—= differences in desi — and construction of this system as 

ed to similar systems for land based nuclear power plants, a 

test facility was built to experimentally demonstrate the effectiveness 
pr the functioning of this system. The test facility is described and a 
program of the major experimental tests is given. Some preliminary 
results of tests with air carry over in the wet well are presented. 


20046 (GKSS—76/E/13) Experience with W3Re/W25Re ther- 

mocouples in fuel pins of NS Otto Hahn's two cores. Kolb, M. 
(Gesellschaft fuer Kernenergieverwertung in Schiffbau und Schif- 
fahrt m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer 
Physik). 1976. 22p. INIS. 

13 figs.; 11 refs. 

The paper first deals with the installation of 18 and 9 hi 
temperature sheathed thermocouples in fuel rods of the cores FDR- 
and FDR-2, respectively. The measured fuel rod centerline tempera- 
tures could be related to the local linear rod power at any given time 
by means of the densities of fission products with different half-lives 
obtained from fuel rod ‘y-scans. fuel von yw show an 
increase with the cae of the FDR-1 which becomes steeper 
when taking into account the decrease of the EMF measured at 
irradiated thermocouples taken from the fuel rods. The determina- 
tion of effective thermocouple time constants and of fuel rod heat 
transfer time constants is demonstrated by utilizing the reactor noise 
to measure the transfer function between neutron flux and fuel 
temperature signal. 


20047 Operating results of the nuclear ship ‘Otto Hahn’ in 1975. 
Atomwirtsch., Atomtech.; 21: No. 8, 434-435(Aug 1976). (In German). 

The ‘Otto Hahn's’ journeys, operation, and the behavior of 
the fuel elements during 1975 are reported. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 19699, 19783, 19811 


20048 (AED-Conf—75-365-056, pp v) LMFBR safety testing 
needs and the conceptual design of a new safety research experiment 
facility. Marchaterre, J.F.; Matlock, R.G.; Goldman, A.J. 1975. 

From International seminar on extreme load conditions and 
limit analysis — ad structural reactor safeguards and con- 
tainment struc Berlin, German, Federal Republic of (F.R. 
Germany) (8 Sep 1975). 

7 figs.; 3 tabs. With abstract. 

In Structural dynamics in LMFBR accident analysis. 

ANL is currently engaged in the tual design of a new 
safety testing facility. The need for and the tual design of this 
facility are ope ee The study 2 so aig ps for in-pile tests considered 
the followin (1) safety issues that 
require in-pi 


tue key 
Cae to be resolved. (2) What types of in-pile 
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experiments are needed to address the key safety issues. (3) What 
facility functional requirements(e.g., scale, energy requirements, 
power flatness, ect.) are . (4) What reactor concepts will 
om oa tal needs. These studies concluded that new 
facilit: ility would be required. This new capability would 
incl ro fuel arrays up to full subassembly size (and possible 
larger). A comprehensive screening and evaluation of test reactor 
concepts was performed to identify the generic types of reactors, 
and specific concepts within each type which could meet the experi- 
mental needs.facility was designated Class II. A further extension of 
the previous t to provide long-term steady-state operation (for 
Sunus eee addition to Class I and Class II ities was 
ted as a Class Ill facility. Based on the studies, a mixed- 
specu Class I facility was chosen to pursue through the conceptu- 
The key safety issues requiring in-pile testing, the types of 
cneadienie to be performed, the facility selection process, and a 
description of the co tual design of this facility and its serie. 
mance characteristics will be discussed. 


20049 (AED-Conf—75-365-082, pp vp.) Dynamic ultimate load 
analysis using a finite difference method. S Stangenberg, F. 1975. 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, German, Federal Republic of (F.R. 
Germany) (8 Sep 1975). 

9 figs.; 2 refs. With abstract. Available from BAM. 

In Methods for dynamic structural analysis. 

The method of numerical integration is  cxgteines on a one- 
degree-of-freedom system. A —— to systems with several 
degrees of freedom is given. The conditions for numerical stability 
and for getting a sufficient en to the exact solution of the 
differential equations are dealt with. Not only a time discretization 
but also a geometric discretization is necessary. This may be antici- 

pated by a lumped-mass dynamic model, or, with continuous bodies, 
it Sou be ‘ormed, e.g., by a mesh pattern of finite coordinate 
differences. Examples are given for the numerical treatment especial- 
ly of beams and plates. Starting from the corresponding differential 
equations describing a process of wave propagation, the rotational 
inertia of single beam or plate elements as well as the transverse 
shear deformations are included. By this numerical method of dy- 
namic analysis suitable for computer programming, point-by-point 
time-history solutions are obtained for deterministic excitations and 
for material properties, both varying arbitrarily with time and space. 
Applications for practical dynamic problems of nuclear structural 
design taking into account a defined material ductility are discussed. 


20050 (AED-Conf—75-365-087, ys PP vp.) vp.) Development and use of 
seismic instructure response spectra in nuclear plants. Stoykovich, M. 
1975. 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment a _ German, Federal Republic of (F.R. 
Germany) (8 Sep 197 

10 figs.; 1 ae i refs. With abstract. Available from BAM. 

In Seismic response analysis of nuclear power plant systems. 


The time history modal analysis is described. This includes 
the effects of rigid body transformation associated with angular 
accelerations of the lumped mass nodal points due to eccentric 
locations of the equipment or system support points. When the 
locations of the support points are known, the instructure response 
spectra are si oe pe generated at these points taking into account 
translational and angular accelerations in a straightforward manner 
as far as the formulation is concerned. To make this clearer, detail 
formulation with symbol description of the support motion is pro- 
vided. When the location of the support point of uncoupled sub- 
systems cannot be readily determined with regard to which lumped 
mass it belongs, formulation with symbol description of the support 
motion is presented. When the locations of the support point are 
unknown, a general way of generating and using the instructure 
response spectra associated with both translational and angular input 
motions is presented. 


20051 (AED-Conf—75-365-091, pp vp.) Non-linear dynamic re- 
sponse of reactor containment. Takemori, T.; Sotomura, K.; Yamada, 
M. 1975. 

From International seminar on extreme load conditions and 
limit po nae procedures for structural reactor safeguards and con- 
tructures; Berlin, German, Federal Republic of (F.R. 

Germany) (8 1975). 
20 figs.; 3 tabs.; 7 refs. With abstract. Available from BAM. 
In Seismic response analysis of nuclear power plant systems. 


Il. 
A computer program was developed to investigate the elasto- 
plastic tohanine df structures. This program is outlined and the 
problems of non-linear response of structures are discussed. There 
are two theoretical methods in the time-history approach: the mode 
superposition method and the direct integration method. Since the 
mode superposition method is only valid in an elastic analysis, the 
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direct integration method was adopted here. As the sample model, 
an actual reactor containment of a PWR plant was adopted. This 
building consists of three components: a concrete internal structure, 
a steel containment vessel and a concrete outer shield wall. These 
components are resting on a rigid foundation mat. Therefore, they 
were modeled with a lumped-mass model and coupled on the 
foundation. 


20052 (AED-Conf—75-553-038) Design and safety studies for 
the gas cooled fast reactor in the Federal Republic of Germany. Dalle 
Donne, M.; Goetzmann, C.A. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.)). 1975. 24p. (AEA-SM—200/10). INIS. 

From International symposium on gas-cooled reactors with 
oh on advanced systems; Juelich, F.R. Germany (13 Oct 
1975). 


12 figs.; 4 tabs.; 18 refs. With abstract. Available from the 
IAEA. 

The paper reviews the work that is currently being done in 
the Federal Republic of Germany on the design and safety aspects of 
a large 1,000 MWe Gas Cooled Fast Reactor. It is shown that the 
GCFR system can be designed to meet the safety requirements 
currently in use in the Federal Republic of Germany for the Pressur- 
ized Water Reactor. In particular it is shown that the decay heat 
removal under depressurized conditions can be assured to a very 
high degree of confidence. Although up to present time no realistic 
chain of events has been detected that would lead to accidents 
beyond the design basis accident, some work is being carried out in 
the field of hypothetical accidents. This has been done because 
similar analyses have been performed for the German LMFBR SNR 
300. Included are studies on problems associated with handling of 
gross core melting. The most important result obtained is that the 
greater portion of the total decay heat generated radiates off the 
upper surface of the melt. A design of a lower thermal shield in the 
reactor cavity capable of containing the core melt is presented. 


20053 (AED-Conf—76-113-001) Studies on thermohydraulic 
feedback effects following the failure of the main heat sink in a BWR 
reactor. Frisch, W.; Langenbuch, S.; Peternell, P. (Technische Univ. 
Muenchen, Garching (Germany, F.R.). Lab. fuer Reaktorregelung 
a 1976. 7p. (In German). (CONF-760143—1). 
INIS. 

From Specialist’s meeting on the physics of feedback pro- 
cesses in nuclear reactors; Geesthacht, German, Federal Republic of 
(F.R. Germany) (22 Jan 1976). 

9 figs.; 1 tab.; 1 refs. 

Feedback effects eo moderator) are analyzed for pres- 
sure transients in a BWR. Results are explained, and a sensitivity 
study is carried out for important system parameters. Changing the 
amount of power generated in the coolant has a strong influence on 
the neutron flux transient. The effect of the Doppler feedback is 
surprisingly small. Requirements on the accuracy of thermo- and 
hydrodynamic parameters (heat transfer, slip etc.) can be derived 
from the results obtained in this analysis. 


20054 (AED-Conf—76-167-002) Activity release during accident 
of the SNR. Survey and state of knowledge. Schikarski, W. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Lab. fuer Aerosolphysik 
— 1976. 14p. (In German). (CONF-7606105—21). 

From Specialist’s meeting on fission product release in reac- 
tor accidents; Karlsruhe, German, Federal Republic of (F.R. Ger- 
many) (1 Jun 1976). 

9 figs.; 13 refs. 

A survey of the fundamentals of activity release in serious 
accidents of the SNR-1 reactor is given. The following general 
points are to be noted: (1) The design of the containment system is 
mainly determined by the accident-dependent aerosol sources and 
the aerosol behaviour. Some gaps in knowledge regarding this 
behaviour should be closed. (2) The containment concept chosen in 
the SNR-1 is fully able to control the activity release in the case of 
an accident. In some aspects it even has conservative characteristics 
which, through the availability of further investigational results in 
future plants, will likely lead to a relaxing of the requirements. 


20055 (AED-Conf—76-167-007) Investigation on the release of 
Cs-137 from fuel element graphite A3 at temperatures between 1,200 
and 1,500°C. Hensel, W.; Hoinkis, E.; Stritzke, D. (Hahn-Meitner- 
Institut fuer Kernforschung Berlin G.m.b.H. (Germany, F.R.). Ber- 
eich Kernchemie und Reaktor). 1976. 4p. (In German). (CONF- 
7606105—20). INIS. 

From Specialist’s meeting on fission product release in reac- 
tor accidents; Karlsruhe, German, Federal Republic of (F.R. Ger- 
many) (1 Jun 1976). 

2 figs.; 10 refs. 

The fission product release rate of cesium-137 from the fuel 
cladding material graphite A3 and the associated temperature in- 
crease are investigated in connection with safety analyses for helium- 
cooled high temperature reactors assuming failure of all cooling 
blowers. The values of the diffusion coefficients for cesium from fuel 
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element graphite samples necessary to calculate the release rate were 
experimentally determined between 850 and 1,500°C. It is found that 
at high temperatures it is possible to treat the porous, heterogeneous 
material graphite A3 like a homogeneous, isotropic solid and to use 
the corresponding solutions of the diffusion equation for the calcula- 
tion of the cesium release. 


20056 (BNWL—2108) Particulate and iodine removal analysis 
for HTGR containments. Gieseke, J.A.; Schmidt, E.W.; Baybutt, P.; 
Jordan, H.; Postma, A.K. (Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA)). Jul 1976. Contract E(45-1)-1830. 80p. Dep. 
NTIS $5.00. 

The removal of aerosol particles and iodine in the contain- 
ment vessel of an HTGR following a loss-of-coolant accident was 
examined for two hypothetical accidents; the Design Basis Depres- 
surization Accident (DBDA) and the Maximum Hypothetical Fis- 
sion Product Release (MHFPR). Current containment cleanup 
system designs and others were evaluated. The HAARM-2 comput- 
er model was adapted to describe aerosol behavior and to predict the 
consequences of the postulated accidents and to predict the time 
dependent behavior (agglomeration, growth, deposition, and leak- 
age) of the aerosol. Comparative hypothetical cases for the DBDA 
and MHFPR demonstrated the effect of concentration, filter remov- 
al, particle size distribution and temperature, and pressure on icle 
removal with the concentration level and filter removal mechanisms 
showing the most significant effect. For the reference containment 
system design, plateout on surfaces and the recirculating filter- 
absorber were the principal iodine removal mechanisms of those 
considered. Removal of airborne iodine from the containment vessel 
due to an air cleaning system and by surface deposition was mod- 
elled, and the time variation for the total iodine concentration in the 
reference plant was predicted. Surface deposition and operation of 
the air cleaning system rapidly lowers the airborne iodine concentra- 
tion until about 0.3 percent of that released remains airborne. 
Beyond this point the model predicts a leveling in concentration due 
to desorption from surfaces. 


20057 (CEA-CONF—3399) Experimental study of depressuriza- 
tion and emergency cooling. Ersec and loops. Andreoni, D.; 
Courtaud, M.; Deruaz, R.; Ricque, R. (CEA Centre d'Etudes Nu- 
cleaires de Grenoble, 38 (France). Dept. de Transfert et Conversion 
d’Energie). 1974. 43p. (In French). (CONF-7410167—2). INIS. 

rom French-Soviet colloquium) thermophysics of water 
cooled reactors; Moscow, Union of Soviet Socialist Republics 
(USSR) (7 Oct 1974). 

An experimental program was developed to determine heat 
transfer coefficients during the different phases of a loss-of-coolant 
accident: study of the blowdown phase with the Omega loop, and 
the reflooding phase with the Ersec loop. The tests carried out 
concern reflooding of a tubular test section with a uniform axial heat 
flux at constant velocity. The effect of various parameters (pressure, 
inlet velocity and temperature, initial wall temperature, amount of 
dissolved gases) on the quench time is analyzed. The method used to 
determine the heat transfer coefficient in the region downstream the 
quench front is presented. The model used for the determination of 
quench front velocity is briefly described. 


20058 (CEA-R—4723) Study of reactions between fuel (mixed 
oxide (UPu)Osub(2-x)) and cladding (stainless-steel) in reactors: influ- 
ence of iodine Aubert, M. (Paris-11 Univ., 91 - Orsay 
(France); CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. d'Etudes des Combustibles a Base de Plutonium). 
Mar — (In French). INIS. 


The influence of iodine compounds on the development of 
the oxide-cladding reaction was examined. The action of iodine, 
cesium and cesium iodide on Type 316 stainless was determined in 
the presence or absence of uranium oxide or mixed uranium-plutoni- 
um «de type fuel in a closed system, isothermal or with a tempera- 
ture gradient. The study of the stainless steel-iodine reactions was 
developed in particular. These experiments showed that cesium 
combines with uranium oxide to give cesium uranate Cs,U20;; it is 
not unreasonable to suppose that cesium urano-plutonate 
Cs2(U,Pu)2O; could be formed inside the pile. It was then shown 
that cesium iodide in the presence of sufficiently non-stoichiometric 
mixed oxide could contribute towards the de; tion of the stain- 
less steel cladding. Under these conditions reaction is accom- 
pained by a transport of manganese, chromium and iron into the hot 
parts of the fuel by a Van-Arkel type mechanism. This might explain 
the presence of metallic precipitates in the fuel, but the role assigned 
to molybdenum iodide in the same phenomenon is considered unlike- 
ly. Finally it is proposed to deposit a thin layer of manganese metal 
on the inner surface of the cladding in order to minimize the action 
of fission products (CsI, Te). 


20059 (DEU—75-17(Ed.1975)) Progress report, 1975. (Institut 

fuer Reaktorsicherheit der Technischen Ueberwachungs-Vereine 

e.V., Koeln (Germany, F.R.)). Mar 1976. 126p. (In German). INIS. 
25 figs.; 14 tabs.; with refs. Available from ZAED. 
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Included are sections dealing with organization, development 
of the institute, main fields of work, activities within the framework 
of licensing and on behalf of the government, RSK, SSK and KTA, 
national and international cooperation, education and further educa- 
tion, and publications. 


20060 (EPRI-NP—205) Comparison of RELAP4 predictions 
with standard problems 1, 2, and 3. Sawtelle, G.R. Hentzen, R.D.; 
Fujita, N.; Charyulu, M.K.; Moore, K.V.; L yczkowski, RW. 
Eomrey. Inc., Idaho Falls, Idaho (USA)). Nov 1976. 244p. NTIS 


rt contains the results of RELAP4 best estimate 
edianiiaa of Standard Problems 1, 2, and 3 including comparisons 
with experimental data. These analyses were ‘ormed to assess the 
capability and to identify areas of the RELAP4 code that need 
further improvement. RELAP4 is a digital computer program devel- 
oped to predict the thermal-hydraulic behavior of experimental 
systems and water-cooled nuclear reactors subjected to postulated 
transients. S Problem 1 was based on the straight pipe 
depressurization ex; ents performed by Edwards et al. in Great 
Britain. Standard lems 2 and 3 were based on an isothermal 
blowdown of the 1-1/2 Loop Semiscale System, Test 1011 and 1009, 
respectively. The semiscale apparatus is a scaled experimental system 
which is intended to simulate the thermal-hydraulic phenomena 
occurring in a pressurized water reactor (PWR) a © system 
during a loss-of-coolant accident (LOCA). Standard | 2 and 
3 were similar isothermal blowdown esperiments except an Emer- 
ency Core Coolant (ECC) Injection System was added to the 
itter. 


20061 (EPRI-NP—206) Analysis of select Mod-1 semiscale 
blowdown heat transfer tests. Final report. Irani, A.A.; Fujita, N.; 
Mecham, D.C.; Ching, J.T.; Gose, G.C.; Hentzen, R.D.; Sawtelle, 
G.R.; Moore, K.V. (Energy, Inc., Idaho Falls, Idaho (USA)). Oct 
1976. 102p. NTIS $5.50. 

The report contains the RELAP4 analysis and sensitivity 
studies of Semiscale Tests S-02-2 and S-02-7. The Semiscale System 
a an » heated experiment designed to produce data on 

formance typical of PWR thermal-hydraulic behavior. 
AP4 program used for these analyses is a digital computer 
ae developed to predict the thermal-hydraulic behavior of 
experimental systems water-cooled nuclear reactors subjected to 
postulated transients. The results of the analysis for Test S-02-2 were 
in very good agreement with the data. Two parameters which 
required improvement were identified. These were the lower plenum 
density and the mass flow on the vessel side of the break. Subse- 
queatty. before ——' Test S-02-7, the lower plenum was renoda- 
and the critical flow model at the vessel side break was 
modified, The results of the analysis of Test S-02-7 com more 
favorably with the data than those of S-02-2. Additional sensitivity 
studies included oS steam generator and downcomer 
modeling, and core tion. 


20062 (EPRI-NP—212) Prediction of the semiscale blowdown 
heat transfer test S-02-8 (NRC Standard Problem Five). Fujita, N.; 
Irani, A.A.; Mecham, D.C.; ~ egy hs G.R.; Moore, K.V. (Energy, 
Inc., Idaho Falls, Idaho (USA)). Oct 1976. 116p. NTIS $5.50. 

Standard Problem Five was the prediction of test S-02-8 in 
the Semiscale Mod-1 ban genio program. The Semiscale System 
is an electrically heated ex igned to produce data on 
system performance typical of PW of PWR  hermab-hydeaalic behavior. 
The RELAP4 program used for these analyses is a digital computer 
program developed to predict the thermal-hydraulic behavior of 
experimental systems water-cooled nuclear reactors subjected to 
= tulated transients. The RELAP4 predictions of Standard Prob- 
lem 5 were in good overall agreement with the measured —_ 
with the 


data. Fortunately, sufficient experience has been 
semiscale break configuration and the critical flow models in 
RELAP% to accurately predict the break flow and, hence the overall 
system depressurization. Generally, the hydraulic predictions are 


quite good in regions where homogeneity existed. separation 
effects occurred, predictions are not as good, and the data oscilla- 
tions and error bands are larger. A large discrepancy existed among 
the measured heater rod temperature data as well as between these 
data and predicted values. Several potential causes for these differ- 
ences were considered, and several post test analyses were per- 
formed in order to evaluate the discrepancies. 


ge a (EPRI-NP—280) Failure analysis and failure prevention 

in electric power systems. Final report. Rau, C.A. Jr.; Besuner, P.M.; 
Egan, G.R.; Johnson, a Tetelman, AS.; Becker, D.G.; Cipolla, 
R.C.; Gupta, P. Omry, U.; Rettig, T.W. (Failure Analysis Asso- 
ciates, Palo Alto, Calif. (USA)). Nov 1976. 250p. NTIS $8.00. 
cin sane Save Sak Savane cmt Sales Se See 
quantify and increase the reliability, safuty, and av ity of elec- 
tric power plants. Present and potential problem areas have been 

identified both by development of an improved computerized data 
base of malfunctions in nuclear power plants and by iled metal- 
lurgical and mechanical failure analyses of selected problems. Sig- 
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nificant advances in the accuracy and speed of structural analyses 
have been made through yew ve Mr and application = the bound- 
7 es integral equation and influence function methods of stress and 
fracture mechanics analyses. The currently specified flaw evaluation 
— ures of the ASME. Boiler and Pressure Vessel Code have 
computerized. Results obtained from these procedures for 
evaluation of specific in-service inspection indications have been 
compared with results obtained utilizing improved analytical meth- 
ods. Mathematical methods have also developed to \e cuouae 
and analyze the statistical variations in materials properties and in 
component loading, and uncertainties in the flaw size that might be 
passed by quality assurance systems. These new methods have been 
combined to develop accurate failure rate predictions based upon 
probabilistic fracture mechanics. Improved failure prevention strate- 
gies have been formulated by combining probabilistic fracture me- 
chanics and cost optimization techniques. The approach has been 
demonstrated by optimizing the nondestructive inspection level with 
regard to both reliability and cost. 


20064 (EPRI-NP—288) Computer-oriented approach to fault- 
tree construction. Salem, S.L.; Apostolakis, G.E.; Okrent, D. (Cali- 
fornia Univ., Los es (USA). Dept. of Energy and Kinetics). 
Nov 1976. 275p. NTIS $9.00. 

A methodology for systematically constructing fault trees for 
general oa systems is developed and applied, via the Computer 
Automated Tree (CAT) program, to several systems. A means of 

resenting component behavior by decision tables is presented. 
method developed allows the modeling of components with 
various combinations of electrical, fluid and mechanical inputs and 
outputs. Each component can have multiple internal failure mecha- 
nisms which combine with the states of the inputs to produce the 
or riate Output states. The generality of this approach allows not 

e modeling of hardware, but human actions and interactions 
as well. A pr ure for constructing and editing fault trees, either 
manually or by computer, is described. The techniques employed 
result in a complete fault tree, in standard form, suitable for analysis 
by current computer codes. Methods of describing the system, 
defining boundary conditions and specifying complex TOP events 
are developed in order to set up the initial configuration for which 
the fault tree is to be constructed. The approach used allows rapid 
modifications of the decision tables te systems to facilitate the 
analysis and comparison of various refinements and changes in the 
system configuration and component modeling. 


20065 (GEAP—14034-7) Radiological assessment models. Sev- 
enth quarterly report, March 1976—May 1976. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jun 1976. 
Contract et ae olga ap 15. 71p. AT. 

objectives of the program reported are to develop 
models for bE a and evaluating postulated radiological sources, 
aerosol dynamics, sodium fires, and radiological dosages arising from 
hypothetical core disruptive accidents in liquid metal fast breeder 
reactors. 


20066 (HEDL-SA—840-FP) Sensitivity of LMFBR hypothetical 
accident analysis to variations in an empirical fuel pin failure criterion. 
Wilburn, N.P.; O'Dell, L.D., Waltar, A.E. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 1976. Contract E(45- 
1)-2170. 32p. (CONF- 761001—29). Dep. NTIS $4.00 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (Oct 1976). 

The sensitivity of the analysis of the hypothetical transient 
overpower accident in an LMFBR to statistical variations present in 
an empirical fuel failure criteria is evaluated. 


20067 (HEDL-SA—841) Molten fuel motion during a fast-reac- 
tor overpower transient. Kolesar, D.C.; Padilla, A. Jr.; Lewis, C.H.; 
Waltar, A.E. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1976. Contract E(45-1)-2170. 10p. (CONF-761001— 
35). . NTIS $3.50. 

rom International meeting on fast reactor safety and related 
physics; be wan Illinois, USA (Oct 1976). 

Mechanistic models for postfailure fuel behavior during hypo- 
thetical transient overpower accidents are currently being developed 
for incorporation into the MELT accident analysis code. A new 
model for the fuel-coolant interaction and for the motion of fuel in 
the coolant channel has been developed and incorporated into the 
MELT-III code. A major limitation of the mechanistic fuel motion 
Saget is its dependence on the uniform interaction region of MELT- 

III. Consequently, a parallel effort is currently in progress to incor- 
oem a non-uniform interaction region into the MELT code. Com- 
tion of the fuel motion and the nonuniform interaction region 
models will provide the framework for development of a mechanis- 
tic fuel plateout/blockage model for transient overpower accidents. 


20068 (HEDL-SA—845) Safety assurance logic techniques for 
evaluation of accident prevention and mitigation. McWethy, L.M.; 

Hagan, J.W. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1976. Contract E(45-1)-2170. 15p. (CONF-761001— 
30). Dep. NTIS $3.50. 
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From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (Oct 1976). 

Safety assurance methods have been developed and applied in 
reactor safety assessments of FFTF. These methods promote visibil- 
ity of the total safety provided by the plant, both in prevention of 

off-normal or accident conditions as well as provision of various 
features which terminate conditions within acceptable bounds if such 
conditions should occur. One of the primary techniques applied in 
safety assurance is the development of safety assurance diagrams. 
These diagrams explicitly identify the multiple lines of defense 
which prevent accident = ession. The dia, graphically dem- 
onstrate the defense-in-d provided by the plant for each postu- 
lated occurrence. Lines 0 aie are shown against ever having an 
occurrence in the first place; thus giving appropriate emphasis on 
accident prevention, and visibility to the designer's role in promoting 
this level of safety. These diagrams, or accident process trees, also 
show graphically the various paths of postulated accident progres- 
sion to their logical termination. Evaluation of the importance and 
strength of each line-of-defense assures fulfillment of the safety 
objectives of the overall plant system. 


20069 (HEDL-SA—849-FP) Status of safety-related FFTF neu- 
tronics parameters. Bennett, R.A.; Daughtry, J.W.; Harris, R.A.; 
Bunch, W.L.; Johnson, D.L.; Peterson, R.E. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 1976. Contract E(45- 
1)-2170. 1 1p. (CONF-761001—33). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (Oct 1976). 

Quantitative, experimentally based assessments of the biases of 
the methods used to develop the neutronics design of the FTR are 

resented together with brief descriptions of the design methods. 

Gensasiates in biases have been established that are sufficiently 
small to allow a high degree of confidence in the nuclear design 
Experimental data for these assessments have been developed in fall. 
scale zero-power ea of the final design of the reactor, except 
for Doppler data from SEFOR. Temperature, power coefficient, and 
stability methods evaluations are necessarily deferred to tance 
testing ——— startup of the FTR. Sodium voiding and small 
sample worths continue to be the technical areas of greatest com- 
plexity with least experiment-theory correlation. Critical mass, 
Doppler effects, control rod worth, and spatial power distribution 
have generally good experiment-theory correlations. 


20070 (HEDL-SA—854) Containment transient analysis for pos- 
tulated accident consequences assessment. Peak, R.D.; Stepnewski, 
D.D. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 31 Mar ae Contract E(45-1)-2170. 10p. (CONF-761001— 
36). ~ NTIS $3. 
rom falcons meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (Oct 1976). 
The paper presents a series of parametric studies of LMFBR 


containment building temperature and pressure transients associated 
with hypothetical melt-through of a reactor vessel. These studies, 
based on a 400 Mw/sub t/ fast reactor, were made with CACECO 
code. The parametric studies examine a series of structural and 
phenomenological variations, including effects of containment work 
space cooling system, effects of utilization of heat transport cell 


structural masses as ive heat absorbers, effects of cell liner 
failures, and finally, effects of hydrogen recombination. The calcula- 
tions utilize recently acquired experimental data on water release 
from concrete by heating, and on autocatalytic recombination of 
hydrogen and oxygen in a postulated LMFBR containment environ- 
ment under accident conditions. 


20071 (HEDL-SA—865) Analytic models for fuel pin transient 
performance. Bard, F.E.; Fox, G.L.; Washburn, D.F.; Hanson, J.E. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
Sep 1976. Contract E(45-1)-2170. 10p. (CONF-761001—32). Dep. 
NTIS $3.50. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (Oct 1976). 

HEDL/’s ability to analyze various mechanisms that operate 
within a fuel pin has progressed substantially through development 
of codes such as PECTCLAD, which solves cladding response, and 

DSTRESS, which solves fuel response. The PECTCLAD results 
show good correlation with a variety of mechanical tests on clad- 
ding material and also demonstrate the significance of cladding 
strength when applying the life fraction rule. The DSTRESS results 
have shown that fuel deforms sufficiently during overpower tran- 
sient tests that available volumes are filled, whether in the form of a 
central cavity or start-up cracks. 


20072 cag agente he Evaluation of alternative air 
cleaning systems for emergency use in LMFBR plants. McCormack, 
= ethene R.K.; Postma, A.K.; Muhlestein, L.D. (Hanford Engi- 
Development Lab., Richland, Wash. (USA)). 1976. Contract 
E(45-1 2170. 2 . (CONF-760822—28). Dep. NTIS $4.00. 
From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) rod Aug 1976). 
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Twenty-four air cleaning systems, with widely oie: air 
cleaning techniques, are evaluated for feasibility as engineered safety 
features in LMEBR plants. System designs are considered for both 
containment and containment/confinement type plants. A source 
term for release from the reactor vessel is postulated. The systems 
are designed to provide a 2-hr dose reduction factor of 10 or an 
overall decontamination factor of 100 for containment and contain- 
ment/confinement uses, respectively. Each air cleaning system is 
evaluated against criteria developed for this purpose, the merits and 
weaknesses are discussed, and development needs are outlined. For 
single containment systems, a recirculating-prefilter/HEPA-filter 
system is shown to be useful with minimal development needed to 
substantiate the design assumptions. In-vessel acoustic aerosol ag- 
glomeration offers attractive potential but requires considerably 
more development. For containment/confinement use, a sand bed 
filter with HEPA and charcoal backup can accommodate a sodium 
fire in the confinement building, as well as the postulated radiologi- 
cal source term. The need for development of a high-capacity, low- 
efficienty sand bed filter is suggested. 


20073 yo ce megane np of nuclear facilities. 
Report of a technical committee meeting organized by the IAEA and 
held in Vienna, 20—24 October 1975. (International Atomic Energy 
Agency, Vienna (Austria)). 1975. 44p. INIS. 

Present concepts on stages of, designing for, and costs of 
decommissioning, together with criteria for site release, are de- 
scribed. Recent operations and studies and assessments in progress 
are summarized. Wastes from decommissioning are characterized. 


20074 (IKE-K—33) Influence of thermal conductivity and emis- 
sion rate in hypothetical core meltdown accidents. Koerber, H.; Barth, 
K.L.; Unger, H. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer 
Kernenergetik) Apr 1973. 26p. (In German). INIS. 

37 figs.; 13 refs. 

The influence of the thermal conductivity of the fuel rod 
material and the emission rate on the course of a hypothetical core 
meltdown accident has been investigated in the present study. In 
addition, a picture of the stages preceeding the core meltdown was 
obtained. It could be seen that the the conductivity of the fuel 
has no influence on the melting psec, my That of the cladding tube 
material only plays a role for the lower core plate. The rate of 
emission strongly influences the heating of fuel rod supports and 
lower core plate. The melting of the core is somewhat faster with 
small emission rates. 


20075 (INIS-mf—3068) Risk and safety in the nuclear industry 
and conventional norms of society. Tadmor, J. (Israel Atomic Energy 
a Yavne. Soreq Nuclear Research Center). [nd]. 24p. 
I ‘ 

From Joint annual meeting of the Israel Nuclear Society and 
the Israel Healt Physics Society (IRPA); Haifa, Israel (30 Nov 1975). 

The societal acceptance of various risks is analyzed, and rules 
of risk acceptance as a function of different parameters are spelled 
out. The monetary value of a human life is estimated, based on 
investments in safety of different human activities. The acceptable 
risks and safety investments in different human activities are then 
compared with risks and safety investments of the nuclear industry. 
Safety investments required to reduce the radioactivity releases and 
risks from nuclear power stations to ALAP levels are taken as a 
study case. It is found that risks in the nuclear industry are several 
orders of magnitude lower and safety investments per human life 
saved are several orders of magnitude higher, as compared with risks 
and safety investments in other human activities. It is also shown 
that the incremental safety investments needed to further reduce the 
radiation doses in the environment during normal and continuous 
operation of nuclear plants are extravagantly high as com to 
safety investments in other human activities and in other facets of 
human life. Considering that there is a limit to the economic means 
available, societal expenditures for reducing risks should by spread, 
as much as ible, over all human activities to get the maximum 
return from investments. 


20076 (INIS-mf—3108/45) Transient loads on nuclear reactor 
containment during masimum credible accident. Ghosh, A.K.; Kakod- 
kar, A. (Bhabha Atomic Research Centre, Bombay (India)). 1975. 


8p. ~~. 
m Symposium on structural mechanics; Bombay, India (20 
Mar 1975), 

A formulation has been presented which enables generation 
of the pressure and temperature transients within the containment 
building produced by maximum credible accidents. As the formula- 
tions for these transients based on homogeneous flow and stratified 
flow were found to be inadequate, a theoretical study based on 
diffusion was made to find the extent of mixing in a binary gas 
mixture and the amount of heat transfer from air to suppression pool, 
and the degree of condensation of steam therein was experimentally 
determined. The transients were calculated on the basis of previous 
assumptions and from the above information. The theoretical results 
have been compared with experimental observations. 
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20077 (INIS-mf—3133, pp I1) Fast reactor accident analysis at 
different burnup levels. Ilberg, D.; Saphier, D.; Yiftah, S. (Israel 
Atomic Energy Commission, Yavne. Soreq ‘Nuclear Research 
— can ns site 

rom Joint annual meeting of the Israel Nuclear Society and 
the Israel Health Physics Society (IRPA); Haifa, Israel (30 Nov 


1975). 

Published in s form only. 

In Transactions of the Israel uclear Society and the Israel 
Health on, ics Society (IRPA), [of the joint ann i voi 
ng Institute of Technology, Haifa, November 30, 1975. 

ol. 3. 


(IRS-W—18) Modified Bernoulli equation for the calcula- 
tion of the fluid dynamics of the region of subcooled water. Pana, P. 
(Institut fuer Reaktorsicherheit der Technischen Ueberwachungs- 
— e.V., Koeln (Germany, F.R.)). Dec 1975. 77p. (In German). 

6 tabs.; 9 refs.; with figs. 

A mathematical model is derived to describe the fluid-dynam- 
ics for the region of subcooled water. The qualitative changes, when 
crossing the saturation line, from the wet-steam region to the sub- 
cooled region, are discussed with respect to thermocynamic consid- 
erations, and the change of state in the subcooled region is treated in 
detail, showing the limitation of validity for the theoretical model. 


20079 (IRS-W—19) eo oe A of the dynamic behaviour of nucle- 
ar installation under external loads. loading of the BWR- 
72 reactor building, calculated by the Finite Element programme 
system ASKA. Alex, H.; Kaestle, H.J.; Kuntze, W.M. (Institut fuer 
Reaktorsicherheit der Technischen Ueberwach Vereine e.V., 
Koeln mpg F.R.)). Apr 1976. 30p. (In German). INIS. 
The ba .; 3 tabs.; 9 refs. 

per demonstrates the dynamic analysis of a reactor 
building wr mh = 44 is subject to earthquake aya The F aes of — 
investigation is to ulate characteristic d ters ai 
certain positions of the rey such as floor ti — istories. Fol. 
lowing the selection of a — earthquake time history the reactor 
building is modelled with finite elements. The calculations are per- 
Sane wee Os pee AES e Ee See ae sis. 
Prior to the mse calculation the eigenvalue problem is solved. 
The results of analysis, such as disp! ents, stresses and floor 
time histories are discussed. 
20080 (ITN—102-1975) RAP-2A Computer code for transients 
analysis in fast reactors. Iftode, I.; Popescu, C.; Turcu, I.; Biro, L. 
(Institutul Pentru Tehnologii Nucleare, Pitesti-Colibasi (Romania)). 
Oct 1975. a nae Romanian). INIS. 

P-2A computer code is designed for analyzing ther- 
mohydraulic transients and/or steady state problems for large 
LMFBR cores. Physical and mathematical models, main input- 
output data, the flow chart of the code, and a sample problem are 
given. RAP-2A calculates the power and the thermoydraulic tran- 
sients initiated by a flow or reactivity changes, from a normal 
operating state of the reactor up to core disassembly. In this analysis 
a a fuel pin is : @ One-group space-indepen- 
dent (point) kinetics model to describe the neutron kinetics and a 
one-dimensional model describing the heat transfer (radial in the fuel 
and axial in the coolant) are used. Mechanical deformations due to 
temperature ient, pressure losses, fuel melting, etc., are also 
calculated. code is written in FORTRAN-4 language for an 
IBM-370/135 computer. 


20081 (JAERI-M—6237) GROSA-II: interactive data analysis 
system for ROSA-II using graphic display. Nakamura, Y.; Onuma, Y.; 
Toky , "Sep 1973 28 ‘an J = AINIS. raeaeciheis 
yo apanese 

co euleas experimental data obtained from —— 
Il, a oa | program GROSA-II has pe jem using rap 
GROSA-II is an interactive data analysis 
pon 5 aint With man-computer interaction erough the the CRT 

With man-computer interaction through the CRT, ght 

analysis in short time. ie ques alts Gan on dated 


20082 (JAERI-M—6241) ROSA-II test data report. 2. (Run 307, 
308, 309). (Japan Atomic Energy Research Inst., Tokyo). Sep 1975. 
75p. are oe INIS. 

A part of the results of the ROSA-II Test, which is a 
simulated test of Loss-of-Coolant Accident (LOCA) in a Light 
Water Reactor (LWR), are summarized. oe a a 


ne COC, See ere © ee 
ena observed in each test run (Run 307, 308 209). 


and filter behaviour in 


hungszentrum Karlsruhe (German 
Schneller Brueter). Nov 1975. 43p. (In German). INIS. 
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23 fn the 9 refs. 

of a long-term program (a) aerosol-formation 
er eg oe (b) the behavior of Na aerosols in a closed 
(c) the filtration of Na aerosols were investigated. These 
pane heme in the ABRAUS facility should simulate the behaviour 
of Na aerosols after an accident in the inner and outer containment 
of the sodium-cooled fast Reactor SNR 300. At the conditions of the 
inner-containment (0.7% oxygen content in the atmosphere) aerosol- 
concentrations by Na - 02 reactions of 1 - 10 g/m® are possible. At 
the conditions of the outer-containment (21% 0:-content) aerosol- 
concentrations at Na fires of 10 - 50 g/m* have been measured. The 
aerosol-formation rates are proportional to the 02-concentration: the 
rate at 21% 02-concentration is about 10-times higher than the rate at 
0.7% OQ. The aerosol formation rate was determined to 20 kgNa/ 
m*h at 21% O2. The behaviour of sand-bed-filters was investigated. 
A sand-bed-filter arrangement was a which is better than 
HEPA-standard of Sens y (better than 
99.99) and load capacity (about 500 g Nada) Bon 8), Beyond that sand- 
bed-filters resist high pressure- and temperature- Liquid Na 
scroeols are filtered with an efficiency better than .9%. A physical 
model was evaluated to explain pressure increase at the sand-bed- 
filter during load and penetration of the filter. The calculated values 

were in good agreement with experimental results. 


20084 (KFK—2242) Constitution and reaction behaviour of 
LWR-components at core-melting conditions. Hofmann, P.; Holleck, 
H.; Politis, C.; Skokan, A. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Material- und ae ‘orschung; Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Projekt Nukleare 
Sicherheit). Feb 1976. 33p. (In German). iNIS 
18 figs.; 5 tabs.; 37 refs. 
The reaction behaviour of the components of an LWR-core, 
UO:, zircaloy and austenitic steel is investigated at different tempera- 
tures up to melting. The constitution of the main ternary systems U- 
Zr-O, U-Fe-O Zr-Fe-O is discussed and isothermal sections are 
given for 1,000, 1,500 and 2,000°C. The reaction behaviour of an 
arrangement of UO», zircaloy, and steel, the melting and vaporiza- 
tion behaviour, as well as the miscibility behaviour of the occuring 
melts, is described in dependence of the degree of oxidation. Melting 
starts below 1,500°C at the contacts zirconium-steelsteel and UO>- 
zirconium. With i increasing oxidation the beginning of melting shifts 
to higher temperatures. In inert atmosphere mainly U, Zr, and O 
vaporize from the melt depending on the steel content, and in the 
oxidation state of the melt one can observe a homogeneous metallic 
or oxidic melt or a separation in one metallic and one oxidic melt. 


20085 (KFK—2244, t PP 1-10) Target and structure of the re- 
search in reactor safety. Seipel, H. Nov 1975. (In German). 

From Annual meeting of the project nuclear safety; Karls- 
ruhe, — Federal R Ablic of (F.R. Germany) (11 Nov 1975). 

Annual meeting 1975 of the Project Nuclear Safety. Com 
pilation ved the papers. 

Introductory remarks on the annual colloquium of the Project 
Nuclear Safety are presented. This project is discussed in the bigger 
framework of the research program on nuclear safety and, 
in this context, is examined from various angles. 


20086 (KFK—2244, pp 40-64) Materials research into the be- 
haviour of fuel elements in cases of reactor accidents. Thuemmler, F. 
Nov 1975. (In German). 

From Annual meeting of the Project Nuclear Safety; Karls- 
ruhe, F.R. Germany (11 Nov 1975). 

18 figs.; 8 refs. 

In Annual meeting 1975 of the Project Nuclear Safety. 

The contribution deals with: (1) loss-of-coolant accidents with 
and without emergency cooling, (2) the plastic behaviour of Zirca- 
loy-4 under external corrosion conditions, (3) oxidation of Zry-4 in 
steam, and (4) deformation of Zry-4-cladding tubes under internal 
corrosion conditions. 

20087 (KFK—2260) Analysis of thermal interactions between 

fuel and sodium 

H. (Kernforschungszen' 

Neutronenphysik und Reaktortechnik; Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Projekt Schneller Brueter; Karlsruhe 

Univ. (TH) (Germany, F.R.). Fakultaet fuer Maschinenbau). Apr 

1976. 162p. (In German). INIS. 

28 figs.; 4 tabs.; 74 refs. 

The report presents the new MURTI fuel-coolant interaction 
model and a variety of studies performed with the co 
code. MURTI substantially differs from other FCI models in that the 
coolant is treated as a heat-conducting compressible medium. Thus, 

variations of its variables of state are fully taken into account 
and the model applies equally well to all interacting media irrespec- 
tive of their thermal conductivities, to all degrees of hot material 
fragmentation, and to all mixing ratios. Similar to other FCI models, 
the zone of interaction is allowed to ex in the axial direction 
only, but in MURTI it may be subdivi axially. Therefore, it is 
possible to describe axial pressure and velocity poetio, incoherent 
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interactions, and inhomogeneous zones of interaction. Using the 
MURTI code, several problems of a basic nature are studied which 
arise in the theoretical description of fuel-sodium interactions. As an 
example of application to reactor safety of this code, the pressure- 
time histories are calculated which must be expected if sodium 
returning into a molten subassemly mixes continuously with the 
accumulated molten fuel. It is found that even under extremely 
pessimistic assumptions in this case only the sodium vapor pressure 
becomes important. 


20088 (KFK—2280) Analytical investigation of annular gap gas 
flow during ballooning of Zircaloy claddings. Reimann, M. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktorbaue- 
lemente; Kernforschungszentrum Karlsruhe (Germany, F.R.). Pro- 
jekt Nukleaxe Sicherheit). May 1976. 33p. (In German). INIS. 

4 figs.; 5 tabs.; 8 refs. 

For the program systems SSYST and FRAP-T describing 

analytically the behaviour of the fuel elements during transients 
under accident conditions, models for gas flow in the annular gap 
between cladding and fuel surface are derived. Starting from the 
generally valid conservation laws, the steps of simplification and 
their physical significance are shown which lead to a quasi-station- 
ary, quasi-incompressible flow model. The resulting set of equations 
can be solved for axial, laminar flow in concentric and eccentric 
annular gaps. Radial entering of generated gaseous fission products 
can be taken into account. The results for one-dimensional, isother- 
mal flow are tested by means of gas dynamics. For fully developed 
turbulent flow in smooth and rough annular gaps, solutions are given 
as well. For the transition region between laminar and turbulent 
flow, a method for evaluating friction coefficients from experiments 
is given. 
20089 (LA-UR—76-2184) Multiphase fluid dynamics with appli- 
cations in LMFBR safety analysis. Travis, J.R.; Rivard, W.C. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
ENG-36. 10p. (CONF-761001—27). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (Oct 1976). 

The multifield fluid dynamics equations are presented and 
discussed relevant to the Hypothetical Core Disruptive Accident 
(HCDA). A numerical calculation of a submerged air jet in a water 
pool, which simulates the HCDA, is performed to demonstrate the 
accuracy of the numerical solution technique. The results of the 
calculation are in substantial agreement with the laboratory experi- 
ment. 


20090 (MRR—154) Pressurizer model for the simulation of tran- 
sients in PWR plants. Meissner, R. (Technische Univ. Muenchen, 
Garching (Germany, F.R.). Lab. fuer Reaktorregelung und Anla- 
gensicherung). Jan 1976. 57p. (In German). INIS. 

11 figs.; 15 refs. 

The report describes a mathematical model of a pressurizer 
for digital simulation of transients in PWRs. It can be used for the 
analysis of normal operation and anticipated transients with and 
without scram. A model with three nodes and movable boundaries 
was developed. There are two water volumes and one steam 
volume. Nonequilibrium thermodynamic conditions of steam- and 
water phase are taken into account. Thermodynamic properties of 
steam and water are approximated by polynomials. A discription of 
the thermodynamic processes is presented, followed by the deriva- 
tion of the equations for the model. For testing purposes a transient 
calculation was compared with measurements at the STADE Nucle- 
ar Power Plant. There is good agreement between experiment and 
calculation. 


20091 (ORNL/CSD/TM—16) HEATUP: a computer program 
for the thermal anaysis of a LOFC accident in an HTGR. Siman-Tov, 
L.I.; Turner, W.D. (Oak Ridge National Lab., Tenn. (USA)). Nov 
1976. Contract W-7405-ENG-26;NRC-INA-40-545-75. 139p. Dep. 
NTIS $6.75. 

The HEATUP code, a modification of the general, time- 
dependent, one-, two-, and three-dimensional program HEATINGS, 
was designed for the thermal analysis of a Loss of Forced Circula- 
tion accident in a High Temperature Gas-Cooled Reactor. This 
report contains a description of the computational model which 
includes: a description of the basic problem; a short review of 
preliminary results related to the choice of thermal properties, 
boundary conditions and initial conditions; a full description of a 
typical three-dimensional R-Z model and a limited one of a two- 
dimensional RZ model. HEATUP’s additional computations are 
presented together with the method of input preparation. The three- 
dimensional model of the Fulton Generating Station Loss of Forced 
Circulation accident is used as a sample problem. A complete 
presentation of the input data is made. Also, the computer printout 
of the sample problem input data and results are given. 


20092 (ORNL/MIT—S55) Review of literature on catalytic re- 
combination of hydrogen—oxygen. Homsy, R.V.; Glatron, C.A. 
(Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 
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Chemical Engineering Practice). 3 May 1968. Contract W-7405- 
ENG-26. 25p. Dep. NTIS $3.50. 

The results are reported of a literature search for information 
concerning the heterogeneous, gas phase, catalytic hydrogen-oxygen 
recombination. Laboratory scale experiments to test the performance 
of specific metal oxide catalysts under conditions simulating the 
atmosphere within a nuclear reactor containment vessel following a 
loss-of-coolant blowdown accident are suggested. 


20093 (ORNL/NUREG/NSIC— 130) Bibliography of reports 
on research sponsored by the NRC Office of Nuclear Regulatory 
Research, November 1975—June 1976. Buchanan, J.R. (Oak Ridge 
National Lab., Tenn. (USA)). 30 Sep 1976. Contract W-7405-ENG- 
26; NRC-INA-40-551-75;40-552-75. 87p. Dep. NTIS $5.50. 

A biblio hy of 152 reports published by contractors of the 
NRC Office of Nuclear Regulatory Research during the period 
November 1975 through June 1976 is presented along with abstracts 
from the Nuclear Safety Information Center computer file. The 
bibliography has been sorted into the subject categories used by 
NRC to organize the research program. Within the subject catego- 
ries, the reports are sorted by contractor organization and then 
chronologically. A brief description of the NRC research program 
precedes the bibliography. 


20094 (ORNL/NUREG/TM-—S1) Quarterly progress report on 
the creepdown and collapse of Zircaloy Fuel Cladding Program spon- 
sored by the NRC Division of Reactor Safety Research, January— 
March 1976. Hobson, D.O. (Oak Ridge National Lab., Tenn. 
(USA)). Oct 1976. Contract W-7405-ENG-26;NRC-INA-40-551- 
75;40-552-75. 9p. Dep. NTIS $3.50. 

The creepdown and collapse study on Zircaloy fuel cladding 
is concerned with the deformation behavior of cladding under 
normal and near-normal reactor operating conditions. Efforts during 
the reporting period have continued on two phases of the program: 
(1) completion of collapse testing and (2) development and fabrica- 
tion of deformation-monitoring equipment. Sufficient collapse testing 
has been done to complete the analysis of the test data for nearly 
perfect tubing. It is apparent that all three of the independent 
variables ae in the study (pellet-to-pellet gap, pellet-to-cladding 
gap, and temperature) play major roles in the collapse phenomenon. 
A collapse model is presented that describes the collapse pressure as 
a function of temperature, room temperature, mid-wall hardness, and 


a p. The instrumentation for deformation monitoring 


as been developed, and provision has been made for automatic 
control of the data gathering system and for protection of the 
monitoring coils from damage caused by collapse of the specimen 
tube. Calibration of the instrumentation is still in progress. 


20095 (ORNL/NUREG/TM-—S2) Quarterly progress report on 
the creepdown and collapse of Zircaloy fuel cladding program spon- 
sored by the NRC Division of Reactor Safety Research, April—June 
1976. Hobson, D.O. (Oak Ridge National Lab., Tenn. (USA)). Aug 
1976. Contract W-7405-ENG-26;NRC-INA-40-55 1-75;40-552-75. 9p. 
Dep. NTIS 3.50. 

Work has continued during the reporting period on the 
deformation behavior of Zircaloy cladding subjected to external 
pressure. The empirical collapse model presented last quarter was 
statistically refined to provide a better fit to the data. Instabilities in 
the eddy-current instrument related to room-temperature fluctu- 
ations were eliminated by installation of a temperature control in the 
instrument cabinet and changes in the switching arrangements. Pre- 
liminary design work on the in-reactor creepdown experiment was 
completed. Gamma heating and heat transfer calculations are under 
way. 


20096 (PB—244664) Mixing of emergency core cooling water 
with steam: 1/3-scale test and summary. Final report. Lilly, G.P.; 
Hochreiter, L.E. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA). PWR Systems Div.). Jun 1975. 294p. NTIS $8.75. 

The Westinghouse steam/water mixing program was initiated 
to obtain test data and to develop thermal/hydraulic models which 
will represent the steam/water interactions expected in a PWR cold 
leg during a postulated Loss-Of-Coolant Accident (LOCA). The 
Westinghouse pro, comprises two major test series: 1/14-scale 
(2-inch-diameter simulated cold leg) tests and 1/3-scale (10.4-inch- 
diameter) tests. The 1/14-scale series has been reported in Reference 
1. This describes the 1/3-scale steam/water mixing tests and data. 
Comparisons of these data are made with the Combustion Engineer- 
ing 1/5- and 1/3-scale test data as well as the previously obtained 1/ 
14-scale Westinghouse data. The 1/3-scale tests covered the range of 
parameters addressed in the 1/14-scale tests, excepting blow down, 
and the test F seage med range was expanded to include post-reflood 
conditions. primary information desired from the reflood tests 
was the pressure drop which occurred across the steam/water 
mixing zone, whereas for the post-reflood tests the primary interest 
was in the degree of mixing which occurred in the simulated cold 
leg as indicated by the effluent temperatures. 


20097 (PB—247784) Evaluation of pressure drop across area 
changes during blowdown. Quarterly progress report. (Cincinnati 
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Univ., Ohio (USA). Dept. of Chemical and Nuclear Engineering; 
Nuclear Regulatory Commission, Washington, D.C. (USA). Sep 
1975. Contract E(11-1)-2152. 20p. NTIS $3.50. 
A series of blowdown experiments are to be conducted using 
Freon 113 as the test-fluid. During these blowdown runs, two-phase 
ee drop will be measured across area changes and selected 
ttings. Test results will be compared with calculations. Steady state 
experiments will be performed as required to provide a data base for 
re — studies and for instrumentation calibration purposes. 


20098 (PB—249926) Evaluation of pressure drop across area 
changes during blowdown. progress report period ending 
December 31, 1975. Weisman, J. (Cincinnati Univ., Ohio (USA). 
Dept. of Chemical and Nuclear Engineering). Feb 1976. 10p. 
(NUREG—0049-1). Dep. NTIS $3.50. 

Transient pressure drops across abrupt area changes are to be 
determined in a series of blowdown experiments. These tests are to 
be conducted, with Freon 113 as the test fluid, in a well instrumented 
apparatus. All necessary instrumentation and readout have not yet 
been received. Only preliminary blowdown runs were therefore 
possible. The preliminary runs indicated the revised loop configura- 
tion to be generally satisfactory. The apparatus is now being revised 
to remedy hardware failures and to add some additional instrumenta- 
tion. The void sensors to be used in the final system have been built 
and the steady state apparatus for their calibration is nearly com- 
eo. Work is proceeding on the computational procedures needed 
‘or data analysis. A finite difference procedure has been a 
and the computer program largely completed. A parallel effort, 
using the method of characteristics, shows real characteristics for the 
conditions examined. 


20099 (RT/ING—75-20) Description of jet pump BWR junction 
flows in LOCA problem. Pernica, R. (Comitato Nazionale per 
l'Energia —- Rome (Italy)). 1975. 55p. INIS. 

15 figs. 

A precise mathematical description of hydrodynamic flows 
for the various types of fluid flow paths (junctions) in BWRs is 
presented. The description of fluid flows for complicated flow paths 
is performed by means of the integral momentum equation which 
includes all terms-including momentum flux. It takes into account 
both incompressible and compressible flow in junctions. Normal and 
reversal flow directions are carefully considered. The results are 
applicable to the solution of hydraulic transients which follow loss- 
of-coolant accident in the primary system piping, i.e. for water and 
steam break, and which are analyzed with multinode model. 


20100 (RT/PROT—75-27) FRUSTA-S code. Dini, D.; Lazzeri, 
L. (Comitato Nazionale per l’Energia Nucleare, Rome (Italy)). 1975. 
54p. (In Italian). INIS. 

FRUSTA-S code computes kinematics and loading character- 
istics of a pipe and related restraints during the LOCA accident. 
Pipe and restraints behaviour is assumed to be elasto-plastic. Results 
can be obtained even if pipe-collapse or restraints-rupture conditions 
are attained. 


20101 (UCLA-ENG—7679) Mechanistic study of fuel freezing 
and channel plugging during fast reactor overpower excursions. Dhir, 
V.K.; Wong, K.; Kastenberg, W.E. (California Univ., Los Angeles 
(USA). School of Enginvering and Applied Science). Aug 1976. 96p. 
Nuclear Regulatory Commission, Washington, DC. 

In this report, an attempt is made to model, in a mechanistic 
way, the events following pin failure which may lead to fuel freezing 
and hence plugging of coolant channels. It is argued that plugging of 
channels can occur if the fuel is in a molten state when it contacts 
the upper, cooler fuel ir walls, or if the newly formed thin solid 
crust of a molten fuel particle breaks open because of induced 
thermal stresses and/or impact stresses as the particle hits a solid 
surface. In this study, emphasis has been placed on determining the 
physical state of, and the axial location of, a fission heated fuel 
particle as it moves in the coolant channel. Based on the proposed 
physical mechanisms, it is concluded that some freezing and plug- 
ging of coolant channels of a proto-type fast reactor may occur 
during overpower transients. The probability of such an occurrence 
is higher for an irradiated pin than for a fresh pin. The conclusions of 
this study have been compared with and are in basic agreement with 
the non-proto-typical qualitative TREAT test results. 


20102 (UCRL—78694) Analysis of BWR pressure suppression 
pool dynamics. McCauley, E.W.; Martin, R.W.; Sutton, S.B. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 30 Aug 
1976. Contract W-7405-ENG-48. 24p. (CONF-760954—2). Dep. 
NTIS $3.50. 

From 4. water reactor safety research information meeting; 
Washington, District of Columbia, United States of America (USA) 
(27 Sep 1976). 

The design basis loss of coolant accident (LOCA) for light 
water nuclear reactors postulates a major break in a coolant line. 
Both the response of the reactor vessel and its mechanical system as 
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well as the response of the pressure suppression containment system 
exterior to the f - napey vessel are of primary interest following such 
an event. The ability to determine system response and the suitability 
of particular mechanical and structural design features in both cases 
is predicted on the completeness with which the dynamic environ- 
ment created in the various compartments is treated. In January of 
1976, the Lawrence Livermore Laboratory (LLL) began a program 
for the NRC (RSR) to provide a sample problem solution activity 
which treats by numerical analysis the air-steam-water system flow 
implied by a LOCA. As a basis and focal point for modeling, the 
program addressed itself to the pressure suppression 1 dynamics 
ys ee of the Mark I BWR. Program activities to date are 
lescribed. 


20103 Safety device for nuclear reactors. Gruhl, H. (to Siemens 
A.G., Berlin (F.R. Germany); Siemens A.G.). German(FRG) Patent 
anna a 25 Apr 1974. Sp. (In German). 

igs. 

The safety device is used to capture fragments of the lid of a 
pressure vessel when this vessel ruptures. It consists of a catcher 
structure attached to the concrete vessel, which is open at the top, 
and surrounding the pressure vessel. The catcher structure in this 
case may be designed as a ring installed very close to the concrete 
vessel, as a closure plate or may be made of transverse beams 
arranged parallel to each other. It is anchored either rigidly or 
elastically to the concrete vessel by means of springs or to the 
foundation by means of steel stretching members. 


20104 Nuclear reactor. Michel, E.; Ruf, R.; Dorner, H. (to 
Siemens A.G., Berlin (F.R. Germany); Siemens A.G.). 
German(FRG) Patent 2,258,226/A/. 30 May 1974. 13p. (In 
German). 

8 figs. 

Single components such as, e.g., primary coolant pipes, pri- 
mary coolant pumps, or steam generators of a PWR are provided 
with a burst protection. It consists of rings of heat-insulting, pres- 
sure-resisting material like concrete. Each ring consists of annular 
segments which together fit around the circumference of the compo- 
nent. On the outer side of the segments having a metal enclosure 
which serves as a mold, a cylinder made of high tensile material is 
mounted. Steel rings in the form of a wire bandage may be used for 
this pu . These steel rings serving to absorb radial tensions may 
be supplemented by axial brancing cables. 


20105 Emergency cooling system for a nuclear reactor in a closed 
gas turbine plant. Frutschi, H.U. (to Brown Boveri-Sulzer Turbo- 
maschinen A.G.). German(FRG) Patent 2,264,355/A/. 18 Jul 1974. 
17p. (In German). 

3 figs. 

In undisturbed operation of the closed gas turbine plant with 
compressor stages, reactor, and turbine, a compressor stage driven 
by a separate motor is following with reduced power. The power 
input this way is so small that the working medium is just blown 
through without pressure increase. The compressor stage is connect- 
ed with the reactor by means of a reactor feedback pipe with an 
additional cooler and with the other compressor stages by means of 
a recuperator in the pipe between these and the turbine. In case of 
emergency cooling, e.g. after the rupture of a pipe with decreasing 
pressure of the working medium, the feedback pipe is closed short 
and the additional compressor stage is brought to higher power. It 
serves as a coolant blower and transfers the necessary amount of 
working medium to the reactor. The compressor stage is controlled 
at a constant torque, so that the heat removal from the reactor is 
adapted to the conditions of the accident. 


20106 Nuclear reactor, especially pressurized water reactor. 
Schabert, H.P.; Irion, L.; Winkler, F. (to Siemens A.G., Berlin (F.R. 
Germany); Siemens A.G., Muenchen (F.R. Germany)). 
German(FRG) Patent 2,316,066/A/. 10 Oct 1974. 19p. (In German). 

5 figs. 

Part of the emergency cooling water of the emergency cool- 
ing system of a PWR-type reactor is used in an additional emergency 
cooling system to reduce steam development, especially after a break 
in the cold train of pipes of the primary system. As it has, e.g., only 
room temperature, this emergency coolant even brings about con- 
densation of the steam. For this, the additional emergency cooling 
system leads either to a room above the pressure vessel, or to the line 
between pressure vessel and steam generator, or into the steam 
generator itself. The water of the additional emergency cooling 
system is sprayed into the plenum of the steam generator or on the 
core vessel wall by a spray system. The most simple spray system 
consists of spray tubes. 


20107 Welding and reactor safety. Requirements of welding tech- 
niques from the viewpoint of reactor safety. Kellermann, O. (Institut 
fuer Reaktorsicherheit der Technischen Ueberwachungs-Vereine 
e.V., Koeln (F.R. Germany)). Schweissen Schneiden; 27: No. 2, 50- 
54(1975). (In German). 

From 2. international colloquium on welding in nuclear engi- 
neering; Duesseldorf, F.R. Germany (23 Oct 1974). 
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4 figs.; 3 tabs.; 6 refs. 
The high safety requirements which must be demanded of the 
uality of the welded joints in reactor technique have so far not been 
fulfilled in all cases. The errors occuring have caused considerable 
loss of availability and high material costs. They were not, however, 
so serious that one need have feared any immediate danger to the 
personnel or to the environment. The safety devices of reactor plants 
were only called upon in a few cases and to these they responded 
perfectly. The intensive efforts to complete and improve the specifi- 
cations insure that in the future, the reactor plants can be counted 
even more so as one of the safest technical plants ever. 


20108 Escape of weakly radioactive steam from the clean up 
system of Gundremmingen nuclear power plant. JRS Kurz-Inf., Reihe 
B; No. 3, 1-2(1975). (In German). 

Short communication only. 


20109 Stress concentration around circular penetrations in a rein- 
forced concrete containment building. Das, P.K.; Roy, D.K. (Dev. 
Consult. Priv. Ltd., Calcutta, India). Indian Concrete J.; 49: No. 1, 
11-17(Jan 1975). 

The paper describes the method of analysis adopted for 
determining the concentration of stresses around circular penetra- 
tions in the wall of the cylindrical reinforced concrete containment 
building of a metal-cooled breeder reactor. An exact analysis was 
employed for investigating the effect of curvature and elastic inclu- 
sion around penetrations, and closed form solutions were obtained 
for considering the effect of shrinkage of concrete and temperature 
variations across the wall due to solar radiation. 16 refs. 


20110 SENHOR-II - a computer code for loss-of-coolant acci- 
dents of pressure tube type reactors. Kawabe, R.; Minato, A. (Hitachi 
Ltd., Ibaraki (Japan). Hitachi Research Lab.); Ogasawara, H. (Hita- 
chi Ltd., Tokyo (Japan)); Masuoka, R. (Hitachi Ltd., Ibaraki (Japan). 
Hitachi Works); Kato, H. (Power Reactor and Nuclear Fuel Devel- 
=" Corp., Tokyo (Japan)). Nucl. Eng. Des.; 35: No. 1, 13-20(Dec 
1 ’ 


An ATR LOCA analysis code, SENHOR-II, was developed 
which evaluates the loss-of-coolant accident in a reactor primary 
loop composed of parallel pressure tubes and downcomers connect- 
ing a steam drum to a lower header. The reactor system is divided 
into reservoirs and channels. The reservoirs are assumed to be 
saturated and equilibrated. The channels are treated one-dimension- 
ally and their flows are assumed quasi-steady. The reservoir effect of 
piping, the heating up of fuel rods, the thermal capacity of struc- 
tures, and the effects of steam separators and water level in the steam 
drum are considered. Calculated results are compared with the 
experimental results of the blowdown test performed with the mock- 
up test loop in O-arai Engineering Center of PNC, and the adequacy 
of the calculation model and formulae is confirmed. 


20111 Thermal stress initiated fracture as a fragmentation mech- 
anism in the UO:2-sodium fuel-coolant interaction. Knapp, R.B.; To- 
dreas, N.E. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. 
= Engineering). Nucl. Eng. Des.; 35: No. 1, 69-85(Dec 

An analytic study was carried out to determine the applicabil- 
ity of the concept of thermal stress fragmentation to the UO2-Na 
fuel-coolant interaction. Major emphasis was put on the fracture 
mechanics approach to assess whether or not the solidfying UO: 
would fracture under the thermally-induced stresses. It was found 
that the stress levels were sufficient to generate K/sub I/ values 
substantially in excess of the UOz fracture toughness K/sub IC/. 
a rapid instantaneous propagation of inherent flaws is anticipat- 


20112 Non-availability and reliability of BESSY. An analysis of 
the SNR-300 fuel element protection system. Juengst, U. (Internation- 
ale Atomreaktorbau G.m.b.H. (INTERATOM), Bensberg/Koeln 
(F.R. Germany). Abt. Elektrotechnik); Werner, H. (Internationale 
Atomreaktorbau G.m.b.H. (INTERATOM), Bensberg/Koeln (F.R. 
Germany). Abt. Systemtechnik). Atomwirtsch., Atomtech.; 20: No. 12, 
610-614(Dec 1975). (In German). 

4 figs.; 1 tab.; 3 refs. 

According to the present state knowledge dangerous failure 
propagation arising from a local coolant failure in the core of a fast 
sodium-cooled reactor must be regarded as being highly improbable. 
However, as it is not possible to exclude this type of incident 
altogether, a fuel element protection system (BESSY) acting upon 
the shutdown system is planned for installation in the S 
prototype fast breeder reactor as a precautionary measure. This 
detailed reliability study of the SNR fuel element protection system 
BESSY furnishes realistic results on the basis of conservative data 
which differ from earlier, mostly optimistic estimates, sometimes by 
— orders of magnitude, and thus allow a realistic assessment of 

ie system. 


20113 Accident at the Kernkraftwerk Gundremmingen. Umwelt 
(Inf. Bundesminist. Innern); No. 45, 2-4(Dec 1975). (In German). 
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A report is presented on the accident with two casualties 
which happened on November 19th, 1975, and on the consequences 
resulting thereof for licensing and supervisory authorities and for 
safety research. 


20114 Radioactive iodine as the factor determining the size and 
leak properties of a nuclear power station group. Haekkinen, H. 
Sahko; 48: No. 12, 487-493(Dec 1975). 

The consumption of milk in Finland has a long and estab- 
lished tradition. In planning nuclear power stations this makes clear 
additiona! demands compared with other countries. An example is 
taken of a 6-unit power station up implying a lifetime thyroid 
cancer risk of 1x10~* to the individual, whereas —— ity of the 
worst DBA occuring is 1x10~? 1/a and the no leak per unit is 


continuously 0.03 Ci-I-131/a. Thus the DBA leak of a Finnish unit 
may be at most 2 700 Ci, as against up to 9000 Ci-I-131 abroad. 


20115 CANDU, an analysis of the Canadian nuclear program. 
echnical handbook. Watters, M. Toronto; Energy Probe 


Part I. T 
(Dec 1975). 82p. 

An excellent compilation is given of facts not easily found on 
the Canadian nuclear program. Some background eg and radi- 
ation biology are explained. The implications of using uranium, 
plutonium, and thorium as nuclear fuels are discussed. Heavy water 
production is briefly discussed, as is ement of nuclear wastes. 
Overall, great emphasis is —— on explicating environmental ef- 
fects and possible oat of nuclear power. 


20116 State of development of computer programmes for the 
description of reactor accidents and their effects. Karwat, H. (Tech- 
nische Univ. Muenchen, Garching (F.R. Germany). Lab. fuer Reak- 
torregelung und Anlagensicherung). pp 7-10 of In Reactor confer- 
ence, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design and 
experiments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

976) From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1 4 

2 tabs.; 2 refs. 

Analytic computer programs enable the treatment of a great 
variety of physical processes such as fluid dynamics, thermal con- 
ductivity, chemical reaction kinetics, etc. The limits of analytic 
a, are illustrated by the example of the fluid dynamic effects 
of a A. 


20117 Safety of prestressed reactor pressure vessels. Kasper, K.; 
Altes, J. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). 
Inst. fuer Nukleare Sicherheitsforschung). pp 715-718 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construc- 
tion and operation of nuclear power plants and their ge 
—V—V_V_—e F.R. Germany; ZAED (1976). (In 

erman 

976) From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 18 refs. 

The validity of the arguments ‘little experience, lack of repre- 
sentative statistics’ are examined and the several times red t 
protection of prestressed-concrete vessels against sudden failures is 
emp: 


20118 Experimental investigations on mixed condensation. 
Simon, U. (Kraftwerk Union A.G., Erlangen (F.R. Germany)). pp 
127-130 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. - 
tion 1: Reactor design and experiments. Eggenstein-Leopoldshafen, 
F.R. Germany; ZAED (1976). (In German) 

1976) From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 

3 figs. 

The article deals with the process of blowing steam into a 
liquid. With this type of mixed condensation, only a small space is 
required for the transfer of high amounts of heat energy. It is 
therefore used in many fields of engineering, e.g. in the pressure 
suppression system of boiling-water reactors in nuclear power sta- 
tions. 


20119 Function test of the flywheel release and stopping system 
for PWR plants. Hintergraeber, M. erk Union A.G., Erlan- 
gen (F.R. Germany)). pp 659-662 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 3: Design, construction and operation of 
nuclear power plants and their com: ts. Eggenstein-Leopoldsha- 
fen, F.R. Germany; ZAED (1976). (In German 

1976) F; Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 


1 fig. Short communication only. 


20120 Experimental results on the loads on reactor pressure 
vessel internals in blowdown tests (LOCA) with an 11.2 m high 
pressure vessel. Hoelzer, B. lie-Institut e.V., Frankfurt am 
Main (F.R. Germany)). 147-150 of In Reactor conference, Dues- 
seldorf, 30.3.-2.4.1976. qeetion 1: Reactor design and experiments. 
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Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In 
German) 


1976) From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
3 figs. Short communication only. 


20121 Nuclear safety and radiation protection in the German 
Democratic Republic. Sitzlack, G.; Scheel, H. (Staatliches Amt fuer 
Atomsicherheit und Strahlenschutz, Berlin (German Democratic 
Republic)). Kernenergie; 19: No. 5, 152-155(1976). (In German). 

The radiation protection hay ener in the GDR is outlined 
laying emphasis on the tasks of the National Board of Nuclear Safety 
and tion Protection. In addition to the basic tasks, the various 
forms of radiation protection monitoring, the management of radio- 
active wastes, and international responsi ilities are briefly explained. 


20122 Aspects of fast reactor safety. Winterton, R.H.S. (Bir- 
mingham Univ. (UK)). pp 211-224 of In Energy and the environ- 
ment. Section 2 of man and his environment a symposium held in the 
University of Birmin; , England, September 1975. Walker, J 
Birmin; ; University (1976). 
rom International symposium on man and his environment; 
, UK (Sep 1975). 
ie safety case for a power station using a sodium cooled fast 
nuclear reactor is consid both on a —— approach, and on 
an approach based on containment of the maximum conceivable 
lent. Study of local incidents in the core and sodium boiling is 
— and Mg explosions and the superheat needed to initiate 
um boiling, both of which involve the problem of nucleation of 
boiling, are considered in more detail. Recent theoretical work on 
sodium su nee 9 is presented which explains the number of effects 
that have observed. 


20123 elias o> Gn meena: fe Se an ee Be 
specifications for nuclear power plants. JRS Kurz-Inf,, Reihe C; No. 
21, 1- oe (In German). 

those data, limiting values and measures which are impor- 
tant ay the safe condition and for the operational safety of nuclear 
—_ plants are, according to a resolution by the Laenderausschuss 
uer Atomkernenergie of March 18th, 1976, to be comprised in one 
single document, the so-called ‘safety specifications’. document 
is to be presented by the applicant as a condition for the licence to 
operate nuclear power plants to be granted. A study group initiated 
by the Ministry of the Interior, consisting of representatives of the 
manufacturers and the operators of nuclear power plants, and of 
authorities and experts, has elaborated all requirements to be com- 
prised in the safety specifications. This list of items to be included is 
an enclosure to the brief communication at hand. 


Birmin, 


How to make a citizen's initiative and how it changes your life and 
thoughts). Gladitz, N. (ed.). Berlin, Germany, F.R.; Wagenbach 
(1976). With fn (In German). 


The beak gives a report on the activities of Wyhl farmers and 
— initiatives against the erection of a nuclear power station at 
Wyphl. 


20125 Studies of core disruptive accidents and licensing aspects 
of fast breeder reactors. Speis, T.P.; Allen, C.L.; Alcouffe, R.E.; 
Denise, R.P.; Meyer, J.F. (Nuclear Regulatory Commission, Wash- 
ington, D.C. (USA)); coy W.E.; Theofanous, T.G. Ann. 
Nucl. Energy; 3: No. 4, 175-189(1976). 

975) From European nuclear conference; Paris, France (Apr 
1975). 

The role of the core disruptive accident (CDA) in the safety 
evaluations and licensing of Liquid Metal Fast Breeder (LMFBR) is 
discussed. Parametric studies of transient oa (TOP) acci- 
—_ based on calculations for SNR-300 ~~) HOPE computer 

pp ome resented. Major uncertainties in P analysis are identi- 

ussed with emphasis on the need for reliable fuel failure 

posh A series of calculations illustrating the possible behaviour of 
the U.S. LMFBR demonstration plant following a loss of flow 
(LOF) accident without scram using the SAS-IIIA computer code 
are described. It is shown that for a beginning of life (BOL) core and 
end of equilibrium cycle (EOEC) core, the reactivity effects from 
sodium voiding and clad motion can lead to further sustained reac- 
tivity additions from ae fuel motion and FCI driven sodium 
voiding. The potential of a new concept in CDA analy- 

’ is briefly mentioned. 


for regions with radioactive radiation. 

tuermer, H. (to Steinmueller (L. u. C.) G.m.b.H.). 

German(FRG) ‘Patent 2,360,016/B/. 29 Jan 1976. 4p. (In German). 
For protecting the personnel from radiation in case of an 
ecciinat qr dudiag Vigil 8 to caggeatel t we tampectite 
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containers filled with glowable shielding material available in the 
form of granulates or spheres. These containers can providently be 
placed at some places and can be filled quickly by remote-handled 
transport systems in case of need. It is suitable to use square 
containers with guide elements on the bottom and on the upper end 
which form a mutual bolting. 


20127 Influence of external effects on the design and price of 
structural installations for nuclear power stations. Jonas, W.; Ramm, 
W. (Hochtief A.G., Frankfurt am Main (F.R. Germany). Abt. Kern- 
technischer Ingenieurbau). VGB Kraftwerkstech.; 56: No. 3, 177- 
186(Mar 1976). (In German). 

20 figs.; 3 refs. 

External effects such as earthquakes, chemical explosions, 
aircraft crashes, and the stress functions associated therewith are 
briefly considered. A few examples of global and local effects of an 
aircraft crash are a in order to illustrate general arrangements. 
The philosophy of objectives to provide protection is briefly dis- 
cussed (safer shutdown, ensuring after-heat removal, preventing 
intolerable levels of activity release). From this emerge the layout 
criteria for the individual buildings of a plant. Factors affecting 
building arrangement and interaction between buildings are dis- 
cussed. In conclusion the influence of external effects on the overall 
structural concept of individual buildings is described. With the aid 
of selected examples, the structural layout required is indicated. 


20128 Reactor protection system with automatic checkout for 
PWR's in the U.S. Meijer, C.H. (Combustion Engineering, Inc., 
Windsor, Conn. (USA). Nuclear Power Systems). Atomwirtsch., 
Atomtech.; 21: No. 3, 142-147(Mar 1976). (In German). 

8 figs.; 2 tabs.; 8 refs. 

Reactor protection systems encompass the whole electric and 
mechanical installation and the circuit arrangements whose signals 
are required to initiate measures protecting the reactor and the safety 
containment. These signals include the output signals actuating reac- 
tor scram and the safety systems necessary to cope with the respec- 
tive incidents. The reactor protection system introduced in this 
contribution is the latest development for pressurized water reactors 
built by Combustion Engineering in the United States. The reactor 
protection system in principle includes the reactor protection actu- 
ation system and the safety actuation system. Both systems use 
measuring channels monitoring selected parameters of the reactor 
plant important for the safety of the nuclear power station. The 
reactor protection system is equipped with an effective monitoring 
and checkout system. This system uses redundant checkout comput- 
ers composed of mini-computers and is designed so as to guarantee 
continuous automatic checkout of the reactor protection system. 


20129 Safety of pressurized water reactors: 
sponding studies. Cogne, F. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Surete Nucleaire). 
Ann. Mines; 182: No. 3, 89-100(Mar 1976). (In French). 

The safety problems subject to research in the CEA are 
described. Those problems and studies are submitted referring to the 
3 existing shields between man and dangerous materials: fuel element 
can, thermal shield, (pressure vessel and pipes), biological shield of 
which the behaviour is studied in connection with outside aggres- 
sions such as earthquakes, plane crashes, and chemical explosions. 


20130 Organization of the operating quality in EDF nuclear 
power stations. Stolz, J. (Electricite de France, 75 - Paris. Service de 
la Production Thermique). Ann. Mines; 182: No. 3, 33-138(Mar 
1976). (In French). 

The organization of operating quality in EDF nuclear stations 
cover a number of planned and systematic actions of technical and 
management order carried on at station level and Nuclear Safety 
Department level. Priority is given to safety quality which has to 
remain the same during the whole life of the stations; the safety of a 
station depending from its designing, realization and starting up 
quality on one hand and from its operating methods on the other. 


20131 Health physics in nuclear power stations. Beau, P. (Elec- 
tricite de France, 93 - Saint-Denis. Dept. de Radioprotection); 
Gachot, B. (Electricite de France, 92 - Courbevoie. Service Etudes 
et Projets Thermiques et Nucleaires); Schaeffer, R. (Ministere de 
I'Industrie et de la Recherche, 75 - Paris (France). Service Central 
de Surete des Installations Nucleaires). Ann. Mines; 182: No. 3, 47- 
60(Mar 1976). (In French). 

Workers in a nuclear power station can be exposed to three 
main sources of radiation: the reactor core, the circuits containing 
radioactive fluids and the unloaded irradiated fuel elements. The 
protection systems include the measures foreseen during the power 
stations design stage and the measures taken when operating. These 
systems are described in detail. On an average, individual doses 
received by workers in graphite-gas nuclear stations and light water 
stations remained clearly below authorized limits. The amount of 
those doses (collective dose) characterizes the operating and mainte- 
nance conditions for each installation. Its development during the 
first years of operation for both stations as well in France as in the 


problems and corre- 





2046 ERDA ENERGY RESEARCH ABSTRACTS 


States is herein studied. E.D.F. has undertaken studies in order to 
reduce even more those doses. 


20132 Survey of extreme load design regulatory agency licensing 
requirements for nuclear power plants. Stevenson, J.D. (Case Western 
Reserve Univ., Cleveland). Nucl. Eng. Des.; 37: No. 1, 3-22(Apr 
1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

Since 1965, when extreme load requirements began to be 
considered explicitly in nuclear power plant design, there has been a 
gradual divergence in requirements imposed by national regulatory 
agencies. However, nuclear plant safety is an international problem 
because of the potential international effects of any postulated plant 
failure. For this reason this paper has been prepared in an attempt to 
highlight the differences in national criteria currently used in the 
extreme load design of nuclear plant facilities. No attempt has been 
made to evaluate the relative merit of the criteria established by the 
various national regulatory agencies. This paper presents the results 
of a recent survey made of national atomic energy regulatory 
agencies and major nuclear steam supply design agencies, which 
requested a summary of current licensing criteria associated with 
earthquake, extreme wind (tornado), flood, airplane crash and acci- 
dent (pipe break) loads applicable within the various national juris- 
dictions. Also presented are a number of comparisons which are 
meant to illustrate the differences in national regulatory criteria. 


20133 Peak load-impulse characterization of critical pulse loads 
in structural dynamics. Abrahamson, G.R. (Stanford Research Inst., 
Menlo Park, CA); Lindberg, H.E. Nucl. Eng. Des.; 37: No. 1, 35- 
46(Apr 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

The P-I characterization scheme greatly facilitates specifica- 
tion of critical loads for structures subjected to air blast loading and 
is generally useful for structures subjected to pulse loads. A general 
feature of the P-I characterization scheme is that critical load curves 
are represented reasonably well by a rectangular hyperbola [(P/Po)- 
1}[(C1/1o)-1]= 1, where P is the peak load, Po the step load required to 
produce the critical displacement, I the impulse, area under the load- 
time curve, Ip the ideal (zero duration) impulse required to produce 
the critical displacement. This representation is useful for commor 
structural elements such as beams, — and shells. Some increase in 
accuracy is obtained by replacing the right-hand side with a constant 
C, determined by fitting to experimental results or to a theoretical 
critical load curve. A key feature of the P-I characterization scheme 
is that the critical load curves are not sensitive to pulse shape. The P- 
I characterization scheme contains the same information as the 
dynamic load factor (DLF). Although they contain the same infor- 
mation, these two characterizations emphasize different aspects. The 
DLF characterization displays the relation of dynamic loads to an 
equivalent static load. The P-I characterization displays equivalent 
dynamic loads in terms of peak load and impulse, the load param- 
eters that are important at the long-duration and short-duration 
extremes. 


20134 Survey of numerical methods and computer programs for 
dynamic structural analysis. Belytschko, T. (Univ. of Illinois, Chica- 
go). Nucl. Eng. Des.; 37: No. 1, 23-34(Apr 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

The safety analysis of nuclear reactors often involves the 
solution of non-linear, transient structure-continuum problems. Many 
general-purpose and special-purpose programs are available for this 
class of problems. The methods of integration found in these pro- 
grams are described, particularly from the viewpoint of computa- 
tional efficiency for the various classes of problems that are found in 
reactor safety analysis. The methods of time integration, in the usual 
manner, are subdivided into two categories, explicit and implicit. 
These methods are summarized along with their advantages and 
disadvantages and some recent results on their stability and accura- 
cy. Customary practice in the use of these methods is outlined. The 
programs used in reactor structural safety analysis are surveyed and 
their salient features tabulated. 


20135 Mathematical programming methods for displacement 
bounds in elasto-plastic dynamics. Corradi, L. (Politecnico di 
Milano). Nucl. Eng. Des.; 37: No. 1, 161-177(Apr 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

A study of several deformation bounding techniques is per- 
formed. The problem is formulated and the main previous results are 
outlined first with reference to general continua made of hardening 
materials. Then a class of discrete structural models (such as some 
finite element discretizations) is considered and, on this basis, two 
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categories of deformation bounding techniques are described from 
the previous main results. All these techniques, some of which are 
new, permit the optimization of the — bound by solving one or 
more mathematical pro ing problems of special forms. Some 
of the bounding pr ures are shown to have merely theoretical 
interest, since they lead to cumbersome numerical procedures or to 
very coarse bounds. The formulations that appear to have _—— 
application are compared from various standpoints (type of loading 
history, different hardening rules, influence of second order geomet- 
ric effects, quantities to be bounded) and a first assessment of their 
practical usefulness is attempted. Generalizations to second-order 

eometric and thermal effects and to situations in which the time 
Greer is not completely known are envisaged. 


20136 Prediction of the nonlinear dynamic response of structural 
components using finite elements. Donea, J. (Commission of the 
European Communities, Ispra, Italy); Giuliani, S.; Halleux, J.P. 
Nucl. Eng. Des.; 37: No. 1, 95-114(Apr 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

The finite element method has been chosen for the develop- 
ment of the computer programs EURDYN for the transient dynamic 
analysis of large-displacement, small-strain problems with material 
non-linearities. Since the EURDYN programs were conceived as 
tools for numerical investigations in the field of fast reactor safety, 
their main options were dictated by the t of structural behavior 
and by the nature of loading encountered in this context. Dynamic 
problems with small strains but arbitrarily large linear and angular 
displacements are frequent in fast-reactor engineering. A very effi- 
cient technique for dealing with such problems consists in formulat- 
ing the equations of motion in terms of convected coordinates that 
rotate but do not deform with the elements. This method has been 
adopted in EURDYN. Three versions of EURDYN have been 
developed and tested on the IBM 370/165. The programs are written 
in Fortran IV. 


20137 Dynamic plastic buckling of rings and cylindrical shells. 
Jones, N. (Massachusetts Inst. of Tech., Cambridge); Okawa, D.M. 
Nucl. Eng. Des.; 37: No. 1, 125-147(Apr 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

An experimental investigation was undertaken into the dy- 
namic plastic buckling of circular rings subjected to uniformly 
distributed external impulsive velocities. The experimental values of 
the average final ial deflections, critical mode numbers and 
dimensions of the permanent wrinkles in the mild steel and alumin- 
ium specimens are compared with various theoretical predictions 
and other experimental results. 


20138 Incorporation of damping in large, general-purpose com- 
puter programs. Nelson, F.C. (Tufts Univ., Medford, MA); Greif, R. 
Nucl. Eng. Des.; 37: No. 1, 65-72(Apr 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

The dynamic response of reactor systems and equipment to 
extreme loading conditions such as loss-of-coolant accidents or safe 
shutdown earthquakes is an important aspect of the safety analysis of 
a nuclear power plant. The manner in which damping is incorporat- 
ed into the analysis has an important effect on the results. This paper 
reviews the theory which is presently available to assist the engineer 
in the choice of a damping model appropriate to the physical 
problem and the method of solution. Many of these choices are 
currently available in several general purpose computer programs, 
others are deserving of wider inclusion and some need additional 
study and evaluation. 


20139 Transient dynamic and inelastic analysis of shells of revo- 
lution: a survey of programs. Svalbonas, V. (Franklin Inst. Research 
Labs., Philadelphia). Nucl. Eng. Des.; 37: No. 1, 73-93(Apr 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

Advances in the limits of structural use in the aerospace and 
nuclear power industries over the past years have increased the 
requirements upon the applicable analytical computer programs to 
include accurate capabilities for inelastic and transient dynamic 
analyses. If the user needs only to analyze structures falling into 
limited categories, he may find that a variety of smaller special 
purpose programs are available which do not put an undue strain 
upon his resources. One such structural category is shells of revolu- 
tion. This survey of programs concentrates upon the analytical tools 
which have been developed predominantly for shells of revolution. 
The survey is subdivided into three parts: (a) consideration of 
programs for transient dynamic analysis; (b) consideration of pro- 

for inelastic analysis and finally; (c) consideration of programs 
capable of dynamic plasticity analysis. In each part, programs based 
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upon finite difference, finite element, and numerical integration 
methods are considered. The pro are compared on the basis of 
analytical capabilities, and ease of idealization and use. In each part 
¢ the survey sample problems are utilized to exemplify the state-of- 
the-art. 


20140 Analysis of equations of motion with complex stiffness 
mode superposition method applied to systems with many degrees of 
freedom. Tsushima, Y. (Takenaka Komuten Co., Ltd., Tokyo); Jido, 
J.; Mizuno, N. Nucl. Eng. Des.; 37: No. 1, 47-64(Apr 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor saf and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

According to past experimental studies, the damping effects 
Se cee ake tt eee toe a Ee 
in the elastic range, the damping factors or logarithmic dampin, 
ratios of which are independent of the frequencies of the dist oe 
force or the eigenvalues of the structure. A simple method of 
expressing the above-mentioned damping effects using complex 
numbers is proposed, although viscous Me me Sey mechanics is gener- 
ally used as the conventional mathematical met 


20141 Extreme value risk analysis in the structural design of 
reactor components. Freudenthal, A.M. (George Washington Univ., 
Washington, DC). Nucl. Eng. Des.; 37: No. 1, 179-181(Apr 1976). 

rom International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

The tendency to confuse ‘uncertainties’ associated with design 
assumptions and parameters and com ted by the safety factor 
with objective ‘risks of failure’ implicit in the design, has been 
characteristic of the approach to probability-based structural design 
on all levels. However, a clear differentiation between uncertainty 
and risk is required to remove the lack of correlation between design 
safety analysis implicit in > see approach to the design of 
major structural and mechanical components of nuclear reactors as 


well as other structures. In a recent paper the author has used the 
definition of the safety factor as a random variable (distribution of a 
quotient) to construct a probability model that justifies the introduc- 
tion of the asymptotic distributions of extreme values as the physical- 
ly relevant distributions of the desi 


parameters governing ultimate 
load failure on which a realistic risk assessment can be based. In the 
case of structural components working under complicated condi- 
tions it becomes n to perform full-scale tests reproducing, as 
closely as possible, the anticipated operational and, whenever neces- 
sary, Critical conditions to be provided in the design as well as in the 
associated reliability and risk assessment. The economic necessity of 
keeping the number of such full-scale tests to a minimum which, in 
the case of larger components, is usually a single or very small 
number of tests, raises the problem of integration of the test results 
into the framework of a reliability and risk assessment. 


20142 Technical aspects of nuclear plant safety. Bourgeois, J. 
(CEA, 75 - Paris (France)). Mediterr. Med.; No. 98, 77-78, 80, 83-84 
87(Apr 1976). (In French). 

The potential risks resulting from the operation of nuclear 
power plants are evaluated, and the various stages required for the 
— starting, operation and decommissioning of the plants 
are stated. 


20143 Radiation protection in nuclear power plants. Beau, 
(Electricite de France, 75 - Paris). Mediterr. Med.; No. 98, 105- 106, 
108-110, 112-113(Apr 1976). (In French). 

The organization of workers’ protection in a nuclear power 
plant is stated. Considering the nature and magnitude of potential 
risks and protection procedures, an inventory of occupational safety 
is made, taking account of accident statistics. It shows the credit to 
nuclear energy can be granted to occupational safety. 


20144 Radmussen report: consequences and effects in consider- 
ation of the German situation. Stoebel, W. (Te echnischer Ueberwa- 
chungs-Verein Rheinland e.V., Koeln (F.R. Germany)). VGB 
Kraftwerkstech.; 56: No. 5, 291- 294(May 1976). (In German). 

4 figs.; with refs. 

The publication of the Rasmussen report (WASH-1400) was 
the first to give an extensive analysis of severe reactor accidents and 
their consequences for the population. Despite all criticism in detail, 
the method of probabilistic analysis which was used here shows a 
way of more objective reporting and evaluation of the risks connect- 
ed with nuclear engi ing. ae the probability of the acci- 
dents cannot be iy transferred to standards, the results of 
the report yet give rise to examine all possible cases of accident 
within the frame of safety analyses in order to be able to exlude a 
core meltdown with sufficient safety. The accident effects, which 
are, according to the report, less than thought until now, will be 
more unfavourable in the FRG because of site conditions. The 
representation of the nuclear-technical risk as a total national risk 
shows a long distance to risks caused by natural phenomena or by 
engineering. The Rasmussen report delivers arguments for support- 
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ers of nuclear energy; but it also admonishes of more carefulness by 
showing the complexity of the plants and the enormous variety of 
possible accidents. 


20145 Ortsfestes System zur Ueberwachung von Ortsdosisleis- 
tungen —_- innerhalb von Kernkraftwerken. Entwurf. a 

Settee ODL wyeew) Dra Dolcgnes Heyrenae (ay ISSN 

system ogne; Heymanns (May 1 25 

fn Ger re ho (KTA—1501). " 

ith 

This iieten contains the requirements made on the ODL 

system. It determines the measuring tasks and the demands made on: 
Points of measurement, measuring layout, outage and warning 
notice, display and recording of measured values and documenta- 
tion, special designs of the system for measuring during and after 
accidents, maintenance and repair, and testing. 


20146 Gesellschaft fuer Reaktorsicherheit founded. Wiss., 
Wirtsch., Polit.; 6: No. 24, 7(Jun 1976). (In German). 

In connection with this year’s general meeting of the Institut 
fuer Reaktorsicherheit (IRS) of the Technische Ueberwachungs- 
Vereine, Cologne, the Gesellschaft fuer Reaktorsicherheit (GRS) 
mbH was founded on the 26th of May 1976, the IRS in Cologne and 
the Laboratorium fuer ee und Anlagensicherung 
(LRA) at the technical university of Munich being incorporated in 
it. The seat of the new company is Cologne. The two branches of 
the GRS have a present staff of 340. Prof. Dr. Adolf Birkhofer (until 
now LRA) and Dipl.-Ing. Otto Kellermann (until now IRS) have 
been named managers. The company will start acting on Ist January 
1977. Partners of the GRS are the FRG, the Laender Bavaria and 
North Rhine-Westphalia as well as the former IRS members, i.e. the 
Technische Ueberwachungs-Vereine and the Germanischer Lloyd. 


20147 Nuclear Ay is dead: | live nuclear technology. 
per pey eh Deutsches Atomforum from March 30th until 
April 2nd, 1976 at Duesseldorf. Mayer, G. Elektrotech. Z., A; 97: No. 
6, 566 3680un | 1976), (In German). 

While a group of German scientists asked for a moratorium 
for nuclear power plants in the Heidelberg memorandum, lecturers 
at the Reaktortagung in Duesseldorf offered convincing arguments 
in favour of nuclear technology and for the necessity of safety. 
Almost 2,000 participants, about 200 of those from 26 different 
countries, listened to 235 individual lectures on the state of science 
and technology. Main topics were activities in reactor safety re- 
search carried out in industry and in various institutes. 


20148 Optimized reinforcement of nasions power ant stracteres 
for aircraft impact forces. Zerna, W.; Sc G.; 

berg, F. (Ingenieurbuero Prof. Dr. Zerna - Dr. Schnelicabach= D- 
4630 Bochum 2, Federal Republic of Germany). Nucl. Eng. Des.; 37: 
No. 3, 313-320(Jun 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

Reactor buildings of nuclear power plants and, to some extent 
also other buildings of the plant, according to the present safety 
requirements, have to be able to withstand aircraft impact forces. 
The building has to withstand this loading only once since after- 
wards it will be out of use. Accordingly, other criteria for design and 
the necessary safety measures are valid in the case of service loads. 
Large deformations and the development of large cracks due to such 
loadings are insignificant from a construction point of view for 
reinforced concrete structures, i.e., the stresses can build up to the 
ultimate load carrying capacity. From the nuclear safety point of 
view, however, some restrictions are possible in this regard, e.g., to 
obstruct the penetration of fuel through the cracks. Basically all mild 
steels, with large ducility and without brittle fracture under sudden 
load increase, are suitable for this purpose. High stresses in the 
structure would, however, require uneconomical concentrations of 
mild steel. It is for this reason that the use of high strength steels e.g. 
St 110/135, has been introduced in Germany for this kind of loading. 
Through the use of wire strands or cables of high strength steel it is 
possible to reach a condition of cracks and large deformations due to 
ultimate loads in zone of point loading. The reinforcement takes on a 
distinctly curved shape and is able to carry the normal loads and 
shears through a suspension-structure action. The deformability of 
the structure for the analysed limit load state can be further in- 
creased through a bond-free net. This measure allows a more uni- 
form sketching of the cables or strands over a larger zone. 


20149 Self-triggering of small-scale fuel-coolant interactions. I. 
Experiments. Dullforce, T.A.; Buchanan, D.J.; Peckover, R.S. 
(UKAEA Research Group, Abingdon. Culham Lab.). J. Phys., D 
(London); 9: No. 9, 1295-1303(21 Jun 1976). 

Over 300 small-scale experiments have been performed to 
investigate the interaction that sometimes occurs when hot liquid 
metal is poured into a container of water. In these experiments 
molten tin was used. The violence of each interaction was classified 
by measuring the ratio of the mass of comminuted tin to the original 
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mass of tin, and the effect of varying the initial tin and water 
temperatures, Tsub(f) and Tsub(c) respectively, was investigated. In 
Tsub(f)-Tsub(c) space there exists a zone, the temperature interac- 
tion zone, outside of which interactions do not occur without 
external triggering. The time between the tin entering the water, and 
the start of the interaction was also measured as a function of Tsub(f) 
and Tsub(c). 


20150 Investigation of fuel vapor pressure for fast breeder safety 
analysis. Bober, M.; Breitung, W.; Karow, H.U.; Schretzmann, K. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer Neu- 
tronenphysik und Reaktortechnik). Atomwirtsch., Atomtech.; 21: No. 
7, 365-367(Jul 1976). (In German). 

3 figs.; 5 refs. 

The investigation of hypothetical over-prompt critical excur- 
sions for the safety analysis of fast reactors requires the knowledge 
of the equation of state of the oxidic fuel in the temperature region 
up to about 5,000 K. Conventional methods for measuring the 
vapour pressure, which were applied to oxide fuels up to 3,000 K, 
fail at higher temperatures. For some time now, experiments have 
been carried out in the Nuclear Research Centre, Karlsruhe, to 
measure fuel vapour pressures with open surface evaporation in the 
temperature region above 3,000 K, where the samples are locally 
heated without crucible by means of special laser techniques. The 
evaporation behaviour of (Usub(.80)Pusub(.20)Osub(1.95...2.00)) and 
of UO: and the connected vapour pressure build-up and its deviation 
from the sought equation of state were quantitatively investigated. 


20151 Protecting nuclear power stations from external influences. 
Kreuder, G.A. (Krupp (Friedr.) G.m.b.H., Essen); Spandick, W. 
Tech. Mitt. Krupp, Forschungsber.; 34: No. 1, 17-24Jul 1976). (In 
German). 

The present state of approval procedures and official require- 
ments is discussed. Design methods proposed for structures required 
to meet safety regulations and results are compared. Safety aspects 
of underground construction are examined. 


20152 Reaktorschutzsystem und Ueberwachung von 
Sicherheitseinrichtungen. Entwurf. (Reactor protection system and 
supervision of protection equipment. Draft). Cologne; Heymanns (Jul 
1976). 63p. (In German). (KTA—3501). 

10 figs.; 1 ref. 

The rule contains a summary of criteria for the design, 
reliability requirements, and requirements to be met by the function- 
ing of the reactor protection system. It regulates design, construc- 
tion, the quality of the equipment, and installing and testing the 
reactor protection system and its components. The reactor protec- 
tion system, as a part of the safety system of nuclear facilities, 
comprises all equipment and devices for recording measured values, 
all equipment and devices concerned with signal processing, the 
logical part, and the level for controlling the release of protective 
actions, as well as this equipments’ supply with electrical power and 
auxiliary media. Basic requirements to be met by recording equip- 
ment, change limits, electrical power supply equipment, ventilation 
equipment and danger alarm systems are to be of the No. 1 category 
according to this rule. 


20153 Safety requirements for nuclear power plants. Who makes 
which requirements for manufacturers and operators of nuclear power 
plants and who supervises that they are being observed. Antoni, R.A. 
(Institut fuer Reaktorsicherheit der Technischen Ueberwachungs, 
Cologne). Atomwirtsch., Atomtech.; 21: No. 8, 2-3(Aug 1976). (In 
German). 

Taking the analysis of a loss-of-coolant incident as an exam- 
ple, the course of an expert's opinion is briefliy outlined. 


20154 Application and experimental verification of the SIM- 
TRAN I code for description of the Zircaloy/water vapor HT oxida- 
tion. Schanz, G. (Kernforschungszentrum, Karlsruhe, Ger.); Leisti- 
kow, S. Atomwirtsch., Atomtech.; 21: No. 8, 409-410(Aug 1976). (In 
German). 

With the SIMTRAN I code, a computer programme is avail- 
able with the help of which the oxidation behaviour of zircaloy 
during any assumed temperature-time-history of a loss-of-coolant 
incident can be described in the form of a model. 


20155 Automatic monitoring systems for radiation in 
nuclear power plants. Berg, D. (Rheinisch-Westfaelisches Elektrizi- 
taetswerk A.G., Essen (F.R. Germany)); Schallopp, B. (Schallopp 
(B.) Buero fuer Reaktorinstrumentierung, Berlin (F.R. Germany)). 
= 18: No. 89, 361-367(Aug 1976). (In German and Eng- 
ish). 

3 figs.; 2 tabs.; 5 refs. 

This paper describes a system for the automation of radiation 
protection in nuclear power plants, capable of taking over the 
routine work arising in personnel dosimetry and in access monitoring 
for certain areas of the plant, as well as identification of individual 
nuclides on the basis of gamma spectra and the compilation of 
balances. Such a system has been successfully tested in the Gun- 
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dremmingen nuclear power station for more than 3 years. A further 
system is currently being commissioned at the Biblis nuclear power 
station. On the basis of the available experience with these systems 
their general introduction for nuclear can be recommended. 


20156 Safety requirements for nuclear power plants. Schulz, H. 
(Institut fuer Reaktorsicherheit der Technischen Ueberwachungs- 
Vereine e.V., Koeln (Germany, F.R.)). Atomwirtsch., Atomtech.; 21: 
No. 9310, ang p. 2-3(Sep 1976). (In German). 

Within the course of the licensing proceedings in the FRG 

expert consultants also have to carry out a ‘preliminary examination’ 
of a nuclear power plant’s equipment concerning safety for lay-out, 
—— and construction. This ‘preliminary examination’ is described 
briefly. 
20157 Chemical industry: a danger to nuclear power plants. 
Voigtsberger, P. (Bundesanstalt fuer Materialpruefung, Berlin (Ger- 
many, F.R.)). Umsch. Wiss. Tech.; 16: No. 18, 592-593(Sep 1976). (In 
German). 

3 figs.; 3 refs. 

Nuclear power stations could contaminate large areas with 
radioactivity when destroyed by strong external influences. In Ger- 
many, authorities try to cope with this danger firstly by making 
certain demands on the strength of the reactor shell and secondly by 
imposing strict safety regulations on dangerous industrial plants in 
the surroundings of the reactor. In the case of chemical industry, this 
means: If a chemical plant and a nuclear reactor lie closely together, 
special stress is given to explosion pretection measures in the form of 
primary explosion protection, e.g. strong sealing of inflammable 
gases and liquids handled in the immediate aagiboataal of the 
reactor. 


ACCIDENT LIABILITY 


20158 Nuclear insurance and indemnity. Kovan, D. Nucl. Eng. 
Int.; 21: No. 242-243, 51-53(Apr 1976). 

A brief account is given of insurance protection in the nuclear 
industry, and the legislation involved. Aspects discussed are: third 
part liability and the role of government in setting the maximum 
amount of compensation; the development and concept of channel- 
ling the liability exclusively to the operator; the development of 
nuclear insurance facilities in Europe and the USA; and the emer- 
eae in Europe of international agreements on third party liability 
or protection of neighbouring countries in the event of a major 
accident. The development of liability law in the USA from the time 
of a Anderson Act of 1957 through subsequent legislation is 
described. 


20159 Twenty years of nuclear insurance in Europe. Martin, 
G.G. Versicherungswirtschaft; 31: No. 19, 1099-1100(Oct 1976). (In 
French). 

Short communication only. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 20248 


20160 (PB—251490, pp 10-42) Potential for energy storage sys- 
tems on U.S. electric utility systems. Sulzberger, V.T. (Public Service 
and Gas Co., Newark, NJ). Mar 1976. 

In Near-term energy storage technologies: workshop on 
lead—acid batteries, Palo Alto, California, November 18—19, 1975. 

Preliminary results of an assessment of energy storage systems 
suitable for use by U.S. electric utility systems as peaking and 
intermediate generating capacity are discussed. These results, howe. 
ing On an economic comparison of selected energy storage systems, 
should re to identify utility requirements, potential applications, 
and guidelines for future R and D activities concerning energy 
storage systems. 3 figures, 10 tables (RWR) 


20161 (PB—251490, pp 43-73) Near-term energy storage alterna- 
tives. Schneider, T.R. (Public Service and Gas Co., Newark, NJ). 
Mar 1976. 

In Near-term energy storage technologies: workshop on 
lead—acid batteries, Palo Alto, California, November 18—19, 1975. 

Preliminary results of assessment of energy storage systems 
are presented; the focus is on the technical and cost characteristics of 
near-term options. Hydro pumped storage, compressed air storage, 
and cued storage in water and oil are discussed. Comments on 
intermediate-term options and long-term options are included. 4 
figures, 8 tables 


20162 Energy storage, compression, and switching. International 
conference held in Turin, Italy, November 5—7, 1974. Bostick, W.H.; 
Nardi, V.; Zucker, O.S.F. New York; Plenum Publishing Corpora- 
tion (1976). 548p. (CONF-741113—). $39.50. 





APR. 30, 1977 


: From International conference on energy storage, compres- 
sion and a Italy (5 Nov ared 

were jor 32 of the included 
papers. A for many of the remaining 


’be found 

fon mag al ander CONF-74113 in the report number 
(Mow) 

20163 Solid state energy Dennis, C.E. US Patent 


storage. 
3 me 19 Oct 1976. Filed date 7 Apr 1975. 2p. 
> is legs gut pommel sadly bs gitly cain ai 
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MAGNETIC 
REFER ALSO TO CITATION(S) 21421, 21423, 21430, 21431 


20164 Superconductive inductor-converter units for pulsed power 
loads. Peterson, H.A.; Mohan, N.; Yo W.C.; Boom, R.W. (Univ. 
of Wisconsin, Madison). pp 309-317 of In Energy storage, any 
sion, and switching. Bostick, W.H. (ed.). New ¥ York; b- 
lishing Corp. (1976). 

From International conference o' 
sion and switc ; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

Pulsed power loads of i magnitudes up to several 
hundred ae or more must be > Sappled in the near future. 
High energy p! —_ research laboratory experiments and the longer 
a foreseeable needs for successful nuclear fusion reactors such as 
the University of Wisconsin Tokamak reactor designs are representa- 
tive examples. Such large pulsed power demands are at best undesir- 
Ted ini not ope even for the largest electric power — 

echniques for storing energy in superconductive inductors employ- 
ing thyristorized converters are described. Circuits which serve to 
minimize both the pulsed power and corresponding reactive volt- 
ampere requirements from the three phase power system are present- 
ed. a pone of these circuits and related concepts from the 
control ——- should provide a basis for power condi- 
tioning interface equipment to meet the challenging requirements of 
very large pulsed power loads looking to the future. 


20165 Circuit breaking by exploding wires in magnetic energy 
storage systems. Salge, J.; Braunsberger, U.; Schwarz, U. (Tech- 
= Univ., Braunschweig, Ger.). pp 477-480 of In Energy storage, 
compression, and switching. Bostick, W.H. (ed.). New York; Plenum 
Publishing ae. (1976). 
From International conference on energy storage, compres- 
sion and tage Bee. Meret > ney (5 Nov 1974). 


. ay ap the aplouiee of exploding wires at foils for ast 
reaking in magnetic energy storage systems is efficient if the 
time o caren flow through the, wie or fll can be limited 1 
around 100 ps. A remarkable improvement in voltage generation by 
—_ 7. ones wires can be achieved by a containment of 
ee dees of a ew U0 oe on oe can be 
purdeeed aumn ther iemtoans of exmeantiy Guang Se ive The 
pcoedie perties of such wires allow a parallel operation with commercial- 
available ac breakers with mechanically moved contacts. After a 
descrip tion of such a breaking unit results of tests with “tamped 
F ese Gasemaaa. At currents of 500 A and a current flow of 1 
ms —eedbene of 140 kV could be generated with wires, 95 cm 
long. Recovery behavior tests with mainly resistive loads show, that 
the exploded wire gap could withstand voltages for 50 ms with peak 
values of 1.3 kV/em wire length. The voltage steepness generated 
by the exploded wires depends on the time o’ ol exmeeit tnt Ganeah 
the wire, the wire length, and its containment. 


energy storage, compres- 


COMPRESSED GAS 
REFER ALSO TO CITATION(S) 20160, 20161 


——. (PB—250107) Geological survey of potential cavern areas 
New England. Final report. Farquhar, ©. O.C. (Massachusetts Univ., 
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Amherst (USA). Dept. of Geology and Geo; y; Northeast Utili- 
ties Service Co., Hartford, Conn. (USA)). 1974. nf . NTIS $11.00. 
Prepared by Massachusetts Univ. -» Amherst. of Geolo- 
gy and Geography. Library of Congress catalog card No. 74-81924. 
A report is given concerned with the yey os of — 

face rock formations in New England in which ea 
ground caverns could be excavated. The storage o poem the air 
in a cavern would be part of a system for meeting peak power 
using gas turbines. An underground cavern to store water 
would serve as the lower reservoir of a pumped storage hydroelec- 

tric generation plant. (GRA) 


PUMPED HYDRO 


REFER ALSO TO CITATION(S) 20160, 20161, 20166, 20321 


FLYWHEELS 
REFER ALSO TO CITATION(S) 20160, 20405, 21418, 21426 


20167 (UCRL—50033-76-3) Fiber composite flywheel program. 
J mber 1976, Stone, R.G. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 
1976. Contract W-7405-ENG-48. 12p. Dep. NTIS $3.50. 
Research progress is reported on flywheel designs, thin-rim 
flywheel testing, composite properties, epoxy resins, and dynamic 
fatigue. (TFD) 


20168 (UCRL—78278) Flexible epoxies for wet filament wind- 
ing. Rinde, J.A.; Mones, E.T.; Newey, H.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 10 Sep 1976. Con- 
tract W-7405-ENG-48. 21p. (CONF-770202—1). Dep. NTIS $3.50. 

From 32. annual conference of the Society of the Plastics 
Industry Reinforced Plastics/Composites Institute; Washington, Dis- 
trict of Columbia, United States of America (USA) (8 Feb 1977). 

Filament-wound fiber-reinforced plastics are now being used 
in flywheels designed for storing energy. Some designs call for 
flexible resins as the matrix material. Epon 871, Epi-Rez 505, DER 
732, DER 741, Araldite 508, Lekutherm X-80, and ATBN 1300X16 
were chosen for study. Each of these materials was formulated into 
one or two resin systems for wet filament winding using Dow XD 
7818 as the base resin, Dow XD 7114 as a reactive diluent, and 
Tonox 60-40 as the curing agent. Each system was formulated to 
have a viscosity of approximately 0.5 to 0.9 Pa’s at 25°C. Each was 
gelled at 70°C for 3 h and cured at 130°C for 5 h. Gel times for 30-g 
samples at 25°C varied from 21.4 to 134.4 h, with most being 
between 29 and 48 h. Percent water absorption varied from 2.3 to 4.9 
percent, and the glass transition temperatures (T/sub g/), as deter- 
mined by thermal mechanical analysis (TMA), were in the range of 
11 to 75°C. Tensile stress/strain measurements were made on the 
first five resins at both 50 percent and 70 percent flexible-resin 
concentrations. At the 70 percent concentration level, the failure 
stress ranged from 1.5 to 22 MPa (220 to 3200 psi) at strains from 50 
to 100+ percent. 


THERMAL 
REFER ALSO TO CITATION(S) 19513, 19544, 20160, 20161 


20169 Integral heater thermal energy storage device. Wise, J. (to 
Secretary of the Air Force). US Patent 3,984,980. 12 Oct 1976. 6p. 

A compact, light weight integral heater and thermal energy 
storage device is provided in which the thermal energy source for 
direct utilization is the device as a thermal energy source for the 
thermal energy storage material. The system is particularly suitable 
for supplying continuous thermal energy to the hot cylinder of a 
Vuilleumier cryogenic cooler in situations wherein the primary 
source of power undergoes interruptions. 


20170 Method and means for reclaiming heat from a sewage 
disposal system. Newman, M.E. US Patent 3,986,344. 19 Oct 1976. 
Filed date 16 Jun 1975. 4p. 

The means of this invention is in combination with an under- 
ground sewage reservoir having the water-holding strata adapted to 
receive water from the reservoir. A perforated conduit extends 
around the reservoir and through the strata and is adapted to receive 
water from the strata. A circulating fluid line extends through the 
conduit so that the circulating fluid will tend to assume the tempera- 
ture of the water in the conduit. The circulating fluid line is 
operatively connected to a heat pump. The method comprises the 

of: (1) providing an underground sewage reservoir in a water- 
holding strata capable of receiving water from the reservoir; (2) 
connecting the reservoir to a source of relatively warm fluid sewage; 
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(3) extending a conduit through the water-holding strata and around 
the reservoir to permit water in the strata to enter the conduit; and 
(4) extending a circulating fluid carrying line from a heating or 
cooling system through the conduit so that the circulating fluid will 
tend to assume the temperature of the water in the conduit. 


BATTERIES 
REFER ALSO TO CITATION(S) 20399 


20171 (PB—251490, pp 75-90) Lead—acid storage batteries for 
load leveling. Cook, A.R. (International Lead-Zinc Research Organi- 
zation, New York). Mar 1976. 

In Near-term energy storage technologies: workshop on 
lead—acid batteries, Palo Alto, California, November 18—19, 1975. 

This paper provides electrical engineers in the utility industry 
with an insight into the technology of the lead—acid battery in order 
to give background for understanding of designs for the optimum 
lead—acid battery for load leveling and peak power shaving. 5 
figures 


DESIGN AND DEVELOPMENT 


20172 (AD—922405) Quarterly progress notes, 1 April 1974—30 
June 1974. (Defence Research Establishment, Ottawa, Ontario 
(Canada)). Aug 1974. 71p. 

Research progress on low temperature primary batteries, sea- 
water batteries, other primaries, low temperature lead/acid batteries, 
Ni/Cd batteries, fuel cell systems, other secondaries, Ni/Cd aircraft 
batteries, and fuze batteries is reported. 


20173 (AD-A—015520) R and d for hybrid battery and cell 
studies. Final report, 1 Apr 1973—15 Apr 1975. Christianson, C.C.; 
Menard, C.J.; Rubischko, R.J.; Thimmesch, D.M. (Gould, Inc., St. 
Paul, Minn. (USA). Energy Research Lab.). Aug 1975. Contract 
DAAB07-73-C-0127. 104p. NTIS $5.25. 

Three areas of work are described. These are the Primary 
Battery Investigation, the Secondary Battery Investigation, and the 
System Design and Charge Control Development. The primary 
battery investigation covered zinc-air, Li-organic, Zn-HgO, and Mg- 
MnO: cells with cell performance being characterized over a tem- 
perature range of -40 to 140F and a load current range of C/250 to 
C/5. Highest energy density was obtained from the zinc-air and Li- 
organic cells with the zinc-air cells showing superior energy density 
at temperatures above OF and the Li-organic cells giving better 
performance at temperatures below OF. Energy density, voltage and 
capacity data are presented for the primary systems over the tem- 
perature and load range previously indicated. A high-rate low tem- 
perature sealed nickel-cadmium cell, of a sub-C size, was developed 
and is described. Secondary performance data indicates that hybrid 
operation, at discharge and charge rates of 6C and 1C, respectively 
and cell temperatures as low as 10F, will be possible without 
parasitic heaters. Reliable operation below 10F will require the use 
of parasitic heaters. Various methods of charge state sensing and 
charge control were investigated and are described. (GRA) 


20174 (AD-B—002753) Quarterly progress notes, 1 July 1974— 
30 September 1974. (Defence Research Establishment, Ottawa, On- 
tario (Canada)). Dec 1974. 66p. NTIS. 

The electrical power sources division conducts research and 
development studies on electrical power sources for transport (land, 
air and water), communications (beacons, radars, etc.) and special 
equipment (radiation detectors, fuzes, etc.) for the Canadian forces. 
Also the division has been involved with the batteries for the 
canadian research satellites. The EPS division devotes considerable 
effort to power sources for low temperature applications. 


20175 (AD-B—004545) Quarterly progress notes, 1 January 
1975—31 March 1975. (Defence Research Establishment, Ottawa, 
Ontario (Canada)). May 1975. 70p. NTIS. 

Research progress is discussed on low-temperature primary 
batteries, sea-water batteries, other primaries, low-temperature lead/ 
acid batteries, Ni/Cd batteries, fuel cell systems, other secondaries, 
Ni/Cd aircraft batteries, fuze batteries, and optimization studies of 
=" batteries for DOC. Contracts and consultations are summa- 
rized. 


20176 (AD-B—009796) Quarterly progress notes, 1 October 
1975—31 December 1975. (Defence Research Establishment, Ottawa, 
Ontario (Canada)). Feb 1976. 52p. NTIS. 

Research progress in low-temperature primary batteries, sea- 
water batteries, other primaries, low-temperature lead/acid batteries, 
Ni/Cd batteries, fuel cell systems, other secondaries and contracts 
and consultations are described. 


20177 (ERDA—76-136, pp 222-233) Lithium/metal - sulfur ad- 
vanced batteries. Ivens, R.O. 1976. 
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From Highway vehicle systems contractors coordination 
meetin, ion Arbor, Michigan, United States of America (USA) (4 
May 1 3 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A report is given of design efforts and test results from a 
research and development program on high-performance batteries 
suitable for powering electric vehicles and for storing off-peak 
energy to level the loads on generating equipment in electric utility 
systems. The main effort consists of developing battery cells contain- 
ing a lithium—aluminum alloy in the negative electrode and a metal 
sulfide such as FeS or FeS: in the a electrode. The electrolyte 
is the LiCI—KCI eutectic, which a melting point of 352°C. For 
this reason the cells are operated at temperatures between 380 and 
450°C. The technical effort in this program is unusually broad in 
scope, ranging from basic electrochemistry to the design and con- 
struction of prototype batteries for each application. Because of the 
high temperature of operation and the presence of highly reactive 
materials in the cells, the selection of suitable metals and ceramics 
for cell components is of particular concern. Extensive compatibility 
and corrosion studies are required to assure that these materials will 
meet cell lifetime and performance requirements. 


20178 (PB—251490) Near-term energy storage technologies: the 
lead—acid battery. A compilation of workshop papers presented on 
November 18—19, 1975. (Electric Power Research Inst., Palo Alto, 
Calif. (USA)). Mar 1976. Contract W-31-109-ENG-38. 233p. (EPRI- 
SR—33). . NTIS $8.00. 

In 1975, ANL/ERDA, and EPRI, and International Lead- 
Zinc Research Organization, New York, NY initiated cost and 
design studies of state-of-the-art lead—acid batteries for utility appli- 
cation to determine the viability of today’s lead—acid batteries for 
load-leveling application. Other leading battery firms were selected 
to —_ battery designs (based on state-of-the-art ee 
capable of meeting the technical requirements for load-leveling. The 
cost of manufacturing and the ultimate price for these batteries were 
determined assuming high volume production (1000 MWh/year). In 
addition, ANL/ERDA initiated at Bechtel Corporation an engineer- 
ing study of a 20 MW/200 MWh Lead—Acid Battery Energy 
Storage Demonstration Plant. This report contains the papers from 
the workshop held to present and evaluate the results of these 
efforts, to provide an information base for utility planners in this 
area, and to obtain the outlook and prospects for these batteries in 
individual utility systems. Results of a questionnaire given to utility 
representatives on the prospects for lead—acid batteries are also 
presented. Separate abstracts were prepared for each of the 12 
papers given at the workshop for inclusion in ERDA Energy 
Research Abstracts (ERA); only this leading abstract is included in 
EAPA. (RWR) 


20179 (PB—251490, pp 3-8) Near-term utility energy-storage 
technologies. I. Workshop on the lead—acid battery: workshop objec- 
tives. Birk, J.R. (Electric Power Research Inst., Palo Alto, CA). Mar 
1976 

In Near-term energy storage technologies: workshop on 
lead—acid batteries, Palo Alto, California, November 18—19, 1975. 

The major purposes of the workshop were to provide an 
information base regarding lead—acid batteries to utility planners 
and to obtain the outlook for these batteries in individual utility 
systems. Advantages of batteries over other types of energy storage 
are listed. The importance of making the correct decision on wheth- 
er to spend $40,000,000 for demonstration of the lead—acid battery 
is pointed out. 2 tables (RWR) 


20180 (PB—251490, pp 91-110) New lead—acid battery design 
proposed for utility peaking and load leveling applications. Read, E. 
(C and D Batteries Division, Plymouth Meeting, PA). Mar 1976. 

In Near-term energy storage technologies: workshop on 
lead—acid batteries, Palo Alto, California, November 18—19, 1975. 

A design approach for a load-leveling or peaking battery is 
described. The total cost of furnishing and delivering to the user a 
typically rated battery is examined. Application and usage consider- 
ations are presented, as well as advantages over other forms of bulk 
energy storage for utilities. 5 figures, 3 tables (RWR) 


20181 (PB—251490, pp 111-137) State-of-the-art design study of 
a lead—acid load leveling battery: the ESB concept. Ferrell, D.T. Jr. 
(ESB Inc., Yardley, PA). Mar 1976. 

In Near-term energy storage technologies: workshop on 
lead—acid batteries, Palo Alto, California, November 18—19, 1975. 

The analysis of tubular vs pasted positive electrodes, the 
selected design, and a preliminary look at costs and performance are 
presented. 8 figures, 5 tables (RWR) 


20182 (PB—251490, pp 138-158) Lead—acid battery load level- 
configuration: Gould presentation. Hellmann, E. Mar 1976. 


In Near-term energy storage technologies: workshop on 
lead—acid batteries, Palo Alto, California, November 18—19, 1975. 
Work by Gould on a unique battery configuration for load 
leveling is described. Emphasis was on the mature market applica- 
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tion. Major guidelines and desirable characteristics of such a battery 
are set forth. Four basic cell configurations were examined. Cost 
estimates and characteristics of a modularized 20-MW, 200-MWh dc 
load-leveling system are given. 6 figures, 3 tables (RWR) 


20183 (TID—27211) Development of an iron—air battery system 
for electric vehicles. Progress report, August 1, 1976—August 31, 
1976. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). Sep 
1976. Contract E(11-1)-2949. 9p. Dep. NTIS $3.50. 

Work during the last month on the development of iron—air 
cells investigated several aspects of the air electrode, and iron 
electrode. A variety of air electrodes of varying composition and 
fabrication procedures were tested. One particular air electrode with 
about 7 percent of the standard silver content (.012 grams/cm?) 
showed stable and acceptable performance for 50 duty cycles. Other 
electrodes fabricated by alternate methods and techniques showed 
equivalent performance as compared to previous hand-pasted air 
electrodes. Tests with iron electrodes in various electrolytes are 
underway, as well as preliminary experiments to determine the 
auxiliary systems requirements for the air and iron electrodes. A 
prototype size 400 cm? iron—air cell was built and tested. At a 
current density of 50 mA/cm? the cell delivered approximately 28 
mW/cm? during its first cycle. It had a capacity of about 90 Ah to .5 
volts on the cell. The performance of the cell deteriorated 4. 9 
— —- and the test was terminated due to a severe leak in 
the cell. | table. 


20184 (UCRL—78156) Anodic behavior of lithium in aqueous 
lithium hydroxide solutions. Cooper, J.F.; Hosmer, P.K.; Homsy, 
R.V. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 17 Oct 1976. Contract W-7405-ENG-48. 22p. (CONF- 
761057—1). Dep. NTIS $3.50. 

From Electrochemical Society meeting; Las Vegas, Nevada, 
United States of America (USA) (17 Oct 1976). 

The lithium—water battery is the prototype of a large class of 
primary galvanic cells which use lithium anodes, various water- 
based electrolytes containing dissolved oxidizing agents, and inert, 
suitably catalized cathodes. Water is the cathode material, and is 
reduced on an iron screen current collector. The p' of this 
work was to determine the mass transfer dependence of the anodic 
half-cell reactions. Electrode polarization and coulombic efficiency 
were measured as a function of flow rate, current density, and 
electrolyte concentration. The applicability of the plane-parallel 
electrode configuration for batteries of the lithium—water type was 
evaluated. Current efficiencies of less than one indicated that the Li 
anode was partially consumed in a corrosion reaction which contrib- 
utes no net current to the external circuit. It was found that the 
critical current density is the diffusion-limited anodic current densi- 
ty. The following conclusions were drawn: the Li electrode shows a 
linear polarization behavior up to a diffusion-limited current; in this 
linear region the rate of Li dissolution is relatively constant; as the 
external current is increased, the corrosion current falls off—a linear 
dependence of coulombic efficiency on external current results; and 
we parallel configuration seems fully suitable. 14 figures. 

R 


20185 Energy conversior. devices with improved electrode shapes. 
Ludwig, F.A.; Minck, R.W.; Weiner, S.A. (to Ford Motor Co.). US 
Patent 3,980,496. 14 Sep 1976. Filed date 29 Jan 1975. 16p. 

An improved electrical conversion device comprises an 
anodic reaction zone containing a molten alkali metal reactant-anode 
in electrical contact with an external circuit; a cathodic reaction 
zone containing a cathodic reactant comprising a liquid electrolyte 
which is electrochemically reactive with the anodic reactant and an 
electrode of porous conductive material which is at least partially 
immersed in the cathodic reactant; and a cation-permeable barrier to 
mass liquid transfer inte: between and in contact with the 
anodic and cathodic reaction zones, the porous conductive material 
being in electrical contact with both the cation-permeable barrier 
and an external circuit. The improvement of the invention comprises 
a modification of the cathodic reaction zone such that there is a 
plurality of channels and/or spaces within the zone which are free of 
the porous conductive material and which, in combination with the 
porous conductive material, are adapted to allow flow within the 
cathodic zone of the cathodic reactant and cathodic reaction prod- 
ucts during operation. 22 figures. 


20186 Cell with circulating Stachurski, Z.; Yardney, 
M.N. (to Yardney Electric Corp.). US Patent 3,985,581. 12 Oct 1976. 
Filed date 31 Jul 1970. 6p. 

To prevent the formation of internal short circuits between 
electrodes of a rechargeable electrochemical cell, the electrolyte is 
maintained in continuous motion, at least during charging. In the 
case of an air-depolarized cell with a positive oxygen electrode and a 
negative zinc electrode, an air stream is introduced into a cylindrical 
cell casing through a multiplicity of orifices in a generally tangential 
direction and at increasing distances from the housing axis to impart 
rotation about that axis to the liquid. Upon subsequent discharge, a 
valve redirects the air stream into a compartment separated from the 
electrolyte by the oxygen electrode. 
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20187 Secondary battery or cell with dual electrode. Ludwig, 
F.A. (to Ford Motor Co.). US Patent 3,985,575. 12 Oct 1976. Filed 
date 30 Jan 1976. 22p. 

An improved secondary battery or cell has the following 
characteristics: one or more anodic reaction zones containing a 
molten alkali metal reactant-anode in electrical contact with an 
external circuit; one or more cathodic reaction zones containing a 
cathodic reactant which, when the battery or cell is at least ially 
discharged, are selected from the group consisting of a single-phase 
composition comprising molten polysulfide salts of the anodic reac- 
tant and a two-phase composition comprising molten sulfur and 
molten sulfur-saturated polysulfide salts of the anodic reactant; a 
cation-permeable barrier to mass liquid transfer inte between 
and in contact with the anodic and cathodic reaction zones; and 
electrode means within the cathodic reaction zone for transporting 
electrons to the vicinity of the cation-permeable barrier during 
discharge and for transporting electrons away from the vicinity of 
the barrier during charge, the electrode being in contact with both 
cation-permeable barrier and external circuit and being immersed, at 
least in part, in the cathodic reactant. The improvement of the 
invention comprises an electrode means which comprises first and 
second electrodes. The first electrode is adapted to be used in 
charging the battery or cell, disposed in a first region of the cathodic 
reaction zone, contiguous with or adjacent to a first section of the 
cation-permeable barrier, and formed of a conductive material which 
is more readily wet by molten polysulfide than by molten sulfur. The 
second electrode is adapted to be used in discharging the battery or 
cell, disposed in a second region of the cathodic reaction zone, 
contiguous with or adjacent to a second portion of the cation- 
permeable barrier, and formed of a material which is more readily 
wettable by molten sulfur than by molten polysulfide. 


20188 Electric battery with multi-cell stack isolation. Ciliberti, 
F.L. Jr. (to P. R. Mallory and Co., Inc.). US Patent 3,986,894. 19 
Oct 1976. Filed date 29 Apr 1974. 8p. 

A construction which minimizes damage to alkaline electro- 
lyte batteries due to electrolyte leakage caused by extreme variations 
in temperature is disclosed. The batteries comprise a multiplicity of 
individually sealed cells, arranged in electrically connected stacks, 
each stack being disposed in a moisture-proof plastic container and/ 
or cup filled with an encapsulating resin in the entire space within 
the cup, with the encapsulated assembly being housed in a metal 
outer container. The cells within each stack and each stack itself is 
thus isolated, this isolation minimizing any damage that might result 
from intercell leakage, from interstack leakage, and from leakage 
that would corrosively affect associated equipment in an assembled 
apparatus, due to extreme temperature variations, especially under 
high humidity conditions. 5 figures. 


PERFORMANCE AND TESTING 


(AD-A—019511) Lightweight laser designator battery 
evaluation tests. Final report. Dahlinger, R.J. (Hughes Aircraft Co., 
Culver City, Calif. (USA). Laser Div.). Feb 1974. Contract 
DAABO07-72-C-0264. 86p. (HAC-Ref-C—5104; HAC-P—74—181). 
Availability: Available in microfiche only. 

During Phase I, the characteristics required by the 
Lightweight Laser Designator (LWLD) battery system were de- 
fined and compared with the characteristics of all possible candidate 
systems. Three battery systems were selected for the second phase of 

program (cell characterization): lithium-sulphur dioxide, silver- 
zinc, and nickel-cadmium. ge | Phase II, the LWLD load was 
simulated, and the capabilities of the three battery systems were 
characterized on a single-cell basis. During the single-cell testing, the 
lithium-sulphur dioxide system was eliminated from further consider- 
ation. During Phase III, multi-cell systems of the silver-zinc and 
nickel-cadmium batteries were tested with the LWLD breadboard as 
a load. (GRA) 


20190 (AD-A—020299) Support devices for sounding rocket in- 
strumentation systems. Universal time delay and automatic test 
system. Charron, R.W. (Wentworth Inst., Boston, Mass. (USA)). 1 
Apr 1974. Contract F19628-73-C-0232. 22p. NTIS $3.50. 

Two devices have been designed and constructed for use as 
support equipment for sounding rocket instrumentation systems. The 
Universal Time Delay was developed to provide a ear gw 
timing functions. The Automatic Test System was developed wi 
the aim of conducting battery charge/discharge tests with a mini- 
mum number of man-hours, and with unattended operation for at 
least 75 hours. (GRA) 


20191 (AD-A—023437) Sealed primary lithium-inorganic elec- 
trolyte cell. Quarterly report No. 7, 1 Sep—30 Nov 1975. Dey, A.N. 
(Mallory (P.R.) and Co., Inc., Burlington, Mass. (USA). Lab. for 
Physical Science). Apr 1976. Contract DAABO7-74-C-0109. 39p. 
NTIS $4.00. 

Attention was focussed on the storability of the Li/SOCI2 D 
cell and the voltage-delay problem after investigating the explosion 
encountered on high rate discharge, short circuiting and overdis- 
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charge. The 45 C storage tests on the Li/SOCI2 hermetic D cells 
showed that the cells retained a substantial portion of their initial 
capacity even after 1 year at 45 C, when tested at 25 C at 0.25A. At 
rates, there is a significant degradation of the cell = . The 
voltage-delay, though quite severe at high rates at both 25 and -30C 
is not present at low rates (0.25A). Furthermore, it ap that 
partial discharge and intermittent anode ps tend to alleviate the 
voltage-delay problem for low rates of discharge. At high rates the 
delay is still quite appreciable. An SEM investigation on the Li 
anode film is being made in an effort to increase our understanding 
of the mechanism of the voltage-delay. (GRA) 


20192 (PB—251490, pp 210-214) Capital cost credits for battery 
energy storage: comments on workshop results and discussions. Kal- 
hammer, F.R. (Electric Power Research Inst., Palo Alto, CA). Mar 
1976. 

In Near-term energy storage technologies: workshop on 
lead—acid batteries, Palo Alto, California, November 18—19, 1975. 

It is anticipated that batteries will not only be able to meet the 
technical and economic criteria for utility peak shaving and/or load 
leveling, but also provide a number of specific operating/economic 
benefits due to their icular electrical properties, compactness, 
and modular characteristics. It is found that capital cost credits may 
become a major factor in determining the economic feasibility of 
lead—acid batteries for utility energy storage. (RWR) 


20193 Storage batteries: the case and the candidates. Whitaker, 
R.; Birk, J. EPRI J.; 1: No. 8, 6-13(Oct 1976). 

The basic purpose that storage of energy can serve in the 
electric power industry as a functional alternative to intermediate- 
and -demand generators is explored, and economic consider- 
ations of batteries as storage facilities are discussed. The many and 
obvious advantages of batteries for utility load leveling are enumer- 
ated. The different types of batteries, namely the lead—acid battery 
and the advanced design batteries, are discussed as to advantages, 
disadvantages, and cost/kWh. Certain characteristics of different 
advanced designs now getting the most attention, sodium—sulfur, 
sodium—antimony trichloride, lithium—metal sulfides, and zinc— 
chlorine, are tabulated. Dollar costs are a determining factor in 
EM) or not batteries supply the need for energy storage facilities. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 20183, 20185, 20187, 20341 


20194 (N—75-32597) An evaluation of potentially useful separa- 
tor materials for nickel—cadmium (Ni—Cd) satellite batteries. Final 
report. Baker, H.A.; Toner, S.D.; Cuthrell, W.F. (National Bureau of 
Standards, Washington, D.C. (USA)). Oct 1974. 38p. (NASA-CR— 
143504; COM—75-10618/7). NTIS $4.00. 

Sponsored in Part by NASA. 

An evaluation intended to determine the potential suitability 
and probable efficacy of a group of separator materials for use in 
nickel—cadmium (Ni—Cd) satellite batteries was carried out. These 
results were obtained using test procedures established in an earlier 
evaluation of other separator materials, some of which were used in 
experimental battery cells subjected to simulated use conditions. The 
properties that Be aed to be most important are — electrolyte 
absorptivity, g electrolyte retention, low specific resistivity, 
rapid wettability and low resistance to air permeation. Wickin 
characteristics and wet-out time seem to be more important with 
(GRA) to the initial filling of the battery with the electrolyte. 


20195 Method for making nickel and cadmium electrodes for 
batteries. Stephenson, R.F. (to Motorola, Inc.). US Patent 3,986,893. 
19 Oct 1976. Filed date 28 Nov 1975. 6p. 

An improved process for the electrolytic deposition of active 
material is described. The material may be in the form of a suitable 
metal hydroxide in a porous sintered nickel plaque, which in turn 
may be utilized to form ig | spent and/or negative electrodes of a 
nickel—cadmium battery. The process is characterized by the use of 
an organic acid such as formic acid as the buffering or support agent 
which effectively stabilizes the pH of the impregnating solution at an 
optimized value, while at the same time it avoids generating any 
particulate a which would otherwise contaminate the solu- 
tion; a virtually unlimited service life thereby results. Other advan- 
tages - the use of formic acid as the buffering material are disclosed 
as well. 


20196 Porous cobalt electrodes for alkaline accumulators and 
hybrid cell therewith and air electrode. Ewe, H.H.; Justi, E.W. US 
Patent 3,986,892. 19 Oct 1976. Priority date 15 Dec 1972, German, 
Federal Republic of (F.R. Germany). 8p. 

A porous, preferably —s electrode for alkaline accumu- 
lators is characterized by the fact that its electrochemically active 
inner surface amounts to between 1 and 20 mz per gram for a volume 
porosity of between 30 and 85 percent and that its pore interval 
ranges between 0.15 and 1.0 um. 2 figures. 
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APPLICATIONS 
REFER ALSO TO CITATION(S) 20160, 20192, 20396, 20398 


20197 (PB—251490, pp 160-172) Report on an engineering study 
of a 20-MW, 200-MWh lead—acid battery energy storage demonstra- 
tion plant. Stolte, W.J. (Bechtel Corp., San Francisco). Mar 1976. 
In Near-term 7 storage technologies: workshop on 
lead—acid batteries, Palo Alto, California, November 18—19, 1975. 
This design study concludes that a 20-MW, 200-MWh lead— 
acid battery energy storage demonstration plant can be designed and 
constructed utilizing currently available technology. The demonstra- 
tion plant would cost $27,500,000 (July 1975 dollars) and would 
require 62 months to design and construct, including a two-year 
riod for design, testing, and modification of test cells. The mature 
0-MW, 200- —acid battery energy storage plant would 
cost $22,000,000 in July 1975 dollars if built at the rate of ten plants 
per Yow Implementing immediate cost reduction considerations 
could reduce the cost of the mature plant to $17,400,000. Only 
minimal environmental ve oo result from constructing and operat- 
ing this plant. | figure, 3 tables (RWR) 


20198 (PB—251490, pp 174-187) Technical analysis. Birk, J.R. 
(Electric Power Research Inst., Palo Alto, CA). Mar 1976. 

n Near-term energy storage technologies: workshop on 
lead—acid batteries, Palo Alto, California, November 18—19, 1975. 

This analysis attempts to explain the differences in alternative 
a discussed by various battery manufacturers; discuss con- 
idence in and thoughts about the performance requirements, and 
cost projections of these lead—acid batteries; and project the cost 
ranges for battery systems. A summary of the various battery specifi- 
cations and costs is given. Battery cooling/warming will an 
important consideration. 1 figure, 5 tables (RWR) 


20199 (PB—251490, pp 188-193) Economic analysis. Smith, J.C. 
Mar 1976. 

In Near-term_ energy storage technologies: workshop on 
lead—acid batteries, Palo Alto, California, November 18—19, 1975. 

An attempt to put the information received from various 
manufacturers of lead—acid batteries into a utility perspective is 
made. ‘Best guess” numbers are used for costs of converters, cool- 
ing, and site/building/engineering. 1 figure. 


20200 (PB—251490, pp 194-209) Power conversion equipment 
for storage batteries. Beck, J.W. (Electric Power Research Inst., Palo 
Alto, CA). Mar 1976. 

In Near-term energy storage technologies: workshop on 
lead—acid batteries, Palo Alto, California, November 18—19, 1975. 

Because the ——- stored in secondary batteries is retrieved 
as de, ——— must be provided to convert the de voltage and 
current to the 60 Hz ac energy supply required by electric utilities in 
the United States. The equipment performing this function is re- 
ferred to often as power conditioning and control equipment, invert- 
ers, Or power conversion equipment. The power conversion equip- 
ment must provide the interface between the utilities’ electrical 
systems and the source or storage device. The requirements of the 
conversion equipment are discussed. The alternative approaches 
available to meet the requirements of the converters are introduced, 
and some of their salient features are mentioned. The basis for rating 
the power conversion equipment is discussed in the context of the 
equipment costs. The capabilities of the conversion equipment are 
treated in the context a eaey additional operating features of 
the batteries. 4 tables (RWR) 


20201 Computer study of battery energy storage and power con- 
version equipment operation. Beck, J.W. (Electric Power Research 
Inst., Palo Alto, CA); Carroll, D.P.; Gareis, G.E.; Krause, P.C.; 
Ong, C.M. JEEE Trans. Power Appar. Syst.; PAS-95: No. 4, 1064- 
1072(1976). 

From IEEE PES winter meeting and Tesla symposium; New 
York, NY, USA (25 Jan 1976). 

Results are presented and discussed from a computer simula- 
tion of a battery energy storage/converter —— connected to a 
representative utility substation. Switching of load, voltage wave- 
forms, voltage levels, fault conditions, and power flow reversal are 
investigated for both line- and forced-commutated converters in the 
application. The interactions among the battery, the converter and 
its controls, and the substation are discussed. The investigations 
pointed out areas in which further consideration must be given to 
component selection for the battery/utility interface equipment, for 
example, dc reactor sizing, harmonic filtering, power factor control, 
thyristor firing control, and dc current interruption. 17 figures. 
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20202 (CES—17) Perspectives in energy: 1976. Shultis, J.K. 
(ed.). (Kansas State Univ., Manhattan (USA). Center for Energy 
Studies). 2 Aug 1976. 429p. Dep. NTIS $11.75. 
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This compilation of seventeen lectures is based on presenta- 
tions from summer workshops held at Kansas State University. 
Information is covered on the current status of the energy situation 
to alternate energy options. Lecture titles are: Energy and Civiliza- 
tion, J. K. Shultis; Energy Resources, T. W. Lester; Current U.S. 
Energy Systems, J. K. Shultis; wey Conservation and Future 
Impact, T. W. Lester; Conventional Electrical Energy Production, 
T. W. Lester; Nuclear Power Reactors, J. K. Shultis; Electrical 
Generation and Distribution, T. W. Lester; Direct Use of Fossil 
Fuels, N. D. Eckhoff; Use of Solar and Wind Energy as Alternative 
Energy Sources, J. T. Pytlinski; Other Future Energy Alternatives 
(geothermal, biomass, ocean thermal energy conversion, shale oil, tar 
sands, wastes, tidal and wave energy, fusion reactors, coal conver- 
sion, fuel cells, and new —_. storage concepts), S. Coulson; 
Financial Considerations, N. D. Eckhoff; Radioactivity and Biologi- 


cal Effects of Radiation; J. K. Shultis; Environmental Pollution 
From Energy Production, N. D. Eckhoff; Environmental Effects of 
Energy Consumption, J. K. Shultis; Risk/Benefit Considerations, J. 
K. Shultis; Towards a National Energy Policy, J. R. Hamilton; and 
™cwe and Licensing an Electric Power Plant, J. K. Shultis. 


20203 (CONF-760677—) Energy in perspective: an orientation 
conference for educators. McKlveen, J.W. (ed.). (Arizona State 
Univ., Tempe (USA). Coll. of Engineering and Applied Sciences). 
1976. Contract E(11-1)-2937. 422p. Dep. NTIS $11.00. 
From Conference on energy in perspective; Tempe, Arizona, 
United States of America (USA) (7 Jun 1976). 
An awareness of energy and the pertinent economic, environ- 
mental, and risk/benefit consideration must be presented to the 
ublic. A logical beginning point is in the classroom, through 
owledgeable and motivated educators. Ms. Carolyn Warner, Su- 
rintendent of Public Instruction, State of Arizona, presented the 
paper, Energy and the Educator. Papers on all aspects of aay 
were presented at the conference by experts from throughout the 
Uni States. The papers were: Energy Resources: World and 
U.S.A.; Coal Technology: Mining, Energy Generation, Wastes, and 
Environmental Considerations; Energy Conservation; Arizona’s 
Energy Resources and Development; Gas and Oil: Natural Gas, 
S.N.G., Oil, Oil Shale, and Tar ; Geothermal Energy Perspec- 
tive; Solar Energy; Solar Technology; Natural Radiation Environ- 
ment; Fission eory; Arizona’s Palo Verde Nuclear Generation 
Complex; Gas Cooled Reactors, Liquid Metal Reactors and Alterna- 
tives; Radioactive Wastes: Disposal Alternatives; Reactor Safety; 
Nuclear Safeguards; Fusion Power; Genetic and Somatic Radiation 
Effects; Energy Economics; Religion, Philosophy, and Energy; Nu- 
clear Studies in Fine Arts and Archeology; Nuclear Methods A 
plied to Agriculture and Food Preservation; Nuclear Methods in 
Criminology; Environmental Impact of Energy Generation; and 
Risk and Insurance Consideration--Energy for Tomorrow. The tours 
to energy installations conducted during the conference and demon- 
stration related to energy are cited. (MCW) 


20204 (IDOE-RS—76-03) Energy data system for Illinois: op- 
portunities and costs. Final report. Price, J.P. (Mathematica, Inc., 
Philadelphia, Pa. (USA). Mathtech Div.). May 1976. 47p. NTIS. 

is report presents a review of energy data system require- 
ments and options available to the State of Illinois and recommends 
specific plans for an Illinois —_ data system. The first part of this 
report deals with an analysis of Illinois’ energy decision requirements 
and their relationship to data characteristics, useful analytical tech- 
niques, and cost minimization. Part two of this report sets forth a 
recommended data system to satisfy Illinois’ specific requirements, as 
well as the legal and financial constraints. A any design of a 
long-term forecasting and simulation model of Illinois is presented to 
serve as a basis for analyses of long-term planning issues. 


20205 (NP—21251) Identification of energy information needs 
and existing information sources for Ivania. Wisch, A.; Kun- 
zier, J.; Limaye, D.; Orlando, J. (Pennsylvania State Univ., Universi- 
ty Park (USA). Center for the Study of Environmental Policy). 
1976. 59p. TIC. 
rough use of a comprehensive interviewing schedule de- 
signed to elicit information needs from state polic ers, this study 
has shown a statewide need for a workable energy information 
network. As a counterpoint to this needs survey, it was also demon- 
strated that many of the components of such an information base 
already are available at the state and Federal levels. In order to 
assure that Pennsylvania’s decision makers have access to this re- 
uired information in a current and useful format at a minimal cost, 
is study has suggested a three-pronged action program: (1) In 
order to construct a workable energy information network for use 
by the Commonwealth, a liaison should be established with the 
Governor's Energy Council and the various national and regional 
energy information sources as cited in this report. (2) An information 
directory on State, Federal and private sources should be maintained 
and distributed on a continuing basis. An assessment of each source 
should be included with information on ease of access and relevance 
of the source to Pennsylvania. (3) After an information need is 
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unable to be met through use of (1) the state energy information 
network and/or (2) the state energy information directory, effort 
should be initiated to satisfy that specific requirement. 


20206 (UCRL—50029-76) Energy and Resource Planning Group 
annual report for FY 1976. Rubin, B. (ed.). (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 13 Sep 1976. Contract W- 
7405-ENG-48. 33p. Dep. NTIS $3.00. 

The principal mission of the Energy and Resource Planning 
Group is to identify and evaluate the potential benefits of new 
energy technologies for the nation. The Stanford Research Institute 
Energy Model was used to help determine the effects of specific new 
energy technologies, and because the synthetic fuels produced by 
some of these new technologies will compete directly with domestic 
and imported oil and gas, the world crude oil supply and the 
projected costs of synthetic fuels were studied. The study on world 
oil supply indicates the possibility of a temporary price break in the 
early 1980s due to a rapid rise in free-world oil production, a 
currently constrained demand, and large expenditures by oil-export- 
ing countries. Projected costs of synthetic liquid fuels were calculat- 
ed on an equivalent accounting basis, at both production and "deliv- 
ery-pump” levels. A number of modifications and additions were 
made to the SRI model for the studies. These included the addition 
of in situ coal and oil shale processes, a detailed automobile end-use 
sector, electricity-storage processes, and solar electricity generation. 
Six scenarios were used to examine the effects of end-use R and D 
(including conservation practices), supply R and D, and imported-oil 
prices. An assessment of the potential for transportation R and D 
was continued, and a comprehensive study of energy-storage power 
systems in transportation was begun. A comprehensive energy out- 
look for California was prepared. The potential of an electric bat- 
tery-flywheel hybrid power system for near-term automotive appli- 
cation was assessed (the system doubles the range of the all-battery 
vehicle). The idea of producing biofuels using photosynthesis (blue- 
green algae were of greatest interest because of their high photosyn- 
thetic efficiency) was evaluated. Members of the Group, talks by 
Group members, and reports written by the Group are listed in 
appendixes. (MCW) 


SYSTEMS STUDIES AND TOTAL ENERGY 
REFER ALSO TO CITATION(S) 20266, 20267, 20271 


20207 Have SSEB given district heating a fair chance. Energy 
Int.; 13: No. 8, 31-32(Aug 1976). ; 

The SSEB South of Scotland Electricity Board published the 
results of a study concerning the prospects for a district heating 
scheme in the central part of Glasgow. The scheme would redevelop 
the site of the Pinkston power station that was closed down. The 
heat load of the area to be serviced was estimated at 210 MW, 
composed of a mixture of domestic, industrial, institutional, and 
commercial consumers. Three methods of supplying the heat were 
studied: (1) boilers only (5 x 50 MWt) giving a total heat output of 
250 MWt and operating at 70 percent efficiency; (2) steam turbines 
(2 x 57 MWe and 2 x 110 MWt) with standby hot water boilers (3 x 
50 MWt) giving a total heat output of 370 MWt and an electrical 
output of 114 MWe, and operating at 66 percent efficiency; and (3) 
gas turbines (2 x 27.5 MWe) and waste heat boilers (2 x 41 MWt) 
plus peaking hot water boilers (3 x 50 MWt) giving a total heat 
output of 232 MWt and an electrical output of 55 MWe, and 
operating at 60 percent efficiency. The report established that 
schemes 2 and 3, which involved the generation of electricity in 
addition to the supply of heat, would not have proved capable of 
achieving the 10 percent return on the capital employed. Scheme 1 
would achieve this return. The author, who is Chairman of the 
District Heating Association of Ireland, and is studying similar 
considerations, explains why he questions the findings of the report. 
(MCW) 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 20215, 20227, 20233, 20257, 
20262, 20286, 20291, 20300, 20311, 20326 


20208 (LA—6559-T) Measuring social benefits attributable to 
social infrastructure in boomtowns. Mehr, A.F. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). Oct 1976. Contract W-7405-eng-36. 69p. 
Dep. NTIS $4.50. 

Thesis. 


A prerequisite for evaluating alternative investment programs 
for urban infrastructure is some measure for the benefits attributable 
to such investments. In boomtowns, benefit measures are of particu- 
lar oye inasmuch as investment planners may wish to com- 
pare costs of (potentially) excess capacities in the post-boom 
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period with the benefits of higher infrastructure stock levels during 
the boom. In this dissertation a methodology for developing values 
which might serve as benefit measures for alternative levels of urban 
infrastructure is developed and tested. A theoretical argument is 
peepee that results in a statistically testable proposition concerning 

le-offs between wages and levels of urban infrastructure. In its 
simplest form, this proposition states that wage differentials between 
boomtowns and base towns are explained by urban infrastructure 
differentials... Multiple linear regression techniques are used to test 
the hypothesis....Major conclusions of the study are, first, that urban 
infrastructure appears to have statistically significant impacts on 
wage differentials. The analyses — that wage differentials in- 
crease by $.04 (per week) for each dollar by which per capita urban 
infrastructure decreases. Second, considerable work remains in terms 
of data development and refinement before one can judge the 
potential of this method for attributing wage differentials to disag- 
gregated classes of infrastructure. 


20209 (PB—250624) Energy, the economy, and mass transit. 
(Office of Technology Assessment (U.S. Congress), Washington, 
D.C.; Skidmore, Owings and Merrill, Washington, D.C. (USA); 
System Design Concepts, Inc., Washington, D.C. (USA)). Dec 1975. 
155p. (OTA-T—15). NTIS $6.75. 

Prepared in cooperation with Skidmore, Owings and Merrill, 
Washington, D.C., and System Design Concepts, Inc., Washington, 
D.C. 


The report examines: (1) the probable effects of changes in 
energy supplies and prices on transit patronage and the transit 
industry; oy the potential role of public mass transit programs in 
stimulating a depressed economy; and (3) the effect on the economy 
and on urban transit if transit funds were sharply reduced. The study 
also evaluates alternative transportation policies for responding to 
various economic and energy conditions and examines within this 
framework the effect of transit incentives and automobile disincen- 
tives on transit patronage and automobile use. This assessment was 
performed in response to a request from the Committee on Appro- 
priations, U.S. Senate. (GRA) 


20210 (PB—257697) Report to Congress on the economic impact 
of energy actions. (National Energy Information Center, Washing- 
ton, D.C. (USA)). Jun 1976. 6p. (FEA/B—76/384). NTIS $4.50. 

This is the fourth report, as required in Section 18(d) of the 
Federal Energy Administration Act of 1974, on the effect of the 
Administrator's energy actions on employment and on the economy. 
During the time period covered by this report, July 1, 1975, through 
March 31, 1976, the Administrator considered many possible actions 
and their implied effects on employment and the economy. Of the 
actions considered by the Administrator and subsequently imple- 
mented as final rulemakings, two could be considered to have a 
major stimulative or inflationary impact on employment and the 
economy. These two actions were the implementation of the crude 
oil pricing provisions of the Energy Policy and Conservation Act 
(EPCA) concurrent with the removal of the import fees and the 
elimination of certain profit margin limitations. The pricing provi- 
sions of the Energy Policy and Conservation Act reduced the price 
of new oil to the extent that the weighted average price of all oil was 
set at $7.66 per barrel. This particular action had a stimulative effect 
on the economy, even though it increased the tendency to import 
—_ crude oil. The elimination of certain profit margin limitations 
should result in some small increase in the price of petroleum 
products and provide a negative stimulus to the economy. However, 
the transfer of income from consumers to industry should enhance 
the long-run supply of petroleum products and decrease the demand 
for petroleum imports. Twenty-one other actions implemented by 
the Administrator were estimated to have negligible effects on the 
economy and employment. (From Summary) 


20211 (TID—27186) Fossil energy technical manpower: forecasts 
of supply and demand. Friedman, B.S. (Energy Research and Devel- 
opment Administration, Washington, D.C. (USA)). Oct 1975. 53p. 
Dep. NTIS $4.50. 

The nation’s overall need for engineers and physical scientists 
will continue to grow but is not expected to outpace the production 
of new graduates in these fields. Technical manpower shortages that 
might hinder the nation’s fossil and other energy programs are not 
likely to occur. If a shortage does become a real threat, it could be 
countered by corrective actions: intensify efforts to sign up or 
retrieve the thousands of engineers and physical scientists who leave 
their technical field soon after graduation; recruit graduates, now 
working in other fields, who have potential for retraining in the 
critical area; increase the productivity of professionals through 
greater use of para-professionals or technicians; shorten the educa- 
tion pipeline by encouraging students to shift mid-stream from 
related disciplines to those in short supply; and as a last resort, admit 
the requisite number of non-quota immigrants with the desired 
training. Government agencies and industry are advised not to 
engage in campaigns to stimulate enrollment in specific technical 
fields. Such recruiting is usually a “too-much, too-late” measure. 
Forecasts of job opportunities are self-defeating and very often 
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misleading. It is, therefore, unethical to use them as a basis for 
persuading high school students to enroll in specific disciplines. 
Certain kinds of student recruiting are, however, recommended: 
selective recruiting to attract more of the high-calibre students; and 
selective recruiting and use of stipends to attract more female, 
minority and/or low-income students with high potential. If univer- 
sities recruit, it should be on the basis of intrinsic interest in a 
particular discipline, rather than on job outlook. As always, there is 
a need to improve the calibre and competence of the university 
“end-product.” Several programs and actions designed to do this are 
recommended for universities, ERDA and other governmental agen- 
cies, professional societies and industry. 


20212 Lunchtime address. Marshall, W. (UKAEA). pp 103-108 
of In Nuclear power and the public interest: the implication for 
business. London; Financial Times (1976). 

From Nuclear power and the public interest - the implication 
for business; London, UK (8 Jul 1976). 

The energy needs of the UK are considered: it is suggested 
that the only robust solution to the long-term problem lies with 
energy conservation, coal production and nuclear power. These 
subjects are then examined in more detail. The technical, organisa- 
tional and social problems of nuclear power technology are assumed 
to be soluble, and further attention is given to the industrial capabili- 
ty needed to retain the nuclear — The dilemma of present 
surplus generating capacity, while the nuclear industry needs to be 
kept alive to prepare for the much expanded role foreseen around 
the turn of the century, is discussed. 


20213 Rate design theory in a period of scarcity of capital and 
energy resources. Cudahy, R.D. Aware; No. 74, 11-13(Nov 1976). 

Presented at the Iowa State Regulatory Conference, Ames, 
Iowa, May 20, 1976. 

The author reviews two fundamental objectives upon which 
utility rates must be designed. One of these goals is the recovery of 
the total cost of the enterprise, which has been traditionally the 
primary concern of the regulatory process. This concern incorpo- 
rates the strong principle that rates as a whole should cover costs as 
a whole. The second purpose of utility rates is to recover the specific 
costs of particular services, and — costing most effectively 
serves this end, the author believes. Unfortunately, the use of mar- 
ginal costs without adjustment will generally lead to a result that is 
not consistent with the application of the first principle set forth, 
namely, that rates as a whole should cover costs as a whole. 
Revenues derived from rates based on marginal costs will tend either 
to exceed or to fall short of the revenue requirement. The author 
further explains why he favors marginal cost and peak-load pricing. 
Peak-load or time-of-use pricing, both on a daily and on a seasonal 
basis, is the most relevant current application of marginal-cost pric- 
ing (although peak-load pricing is also compatible with fully-distrib- 
uted historical costing). Time-of-use pricing recognizes that energy 
costs are higher at peak because less-efficient plants are on line and 
recognizes that capacity costs are also incurred during this period 
because the ———_ for capacity as such is determined by the 
peak load on the system. Thus, peak-load pricing properly recog- 
nizes system cost conditions and, to the extent that demand is 
sensitive to price, tends to move usage off the peak and to encourage 
substitute usage during off-peak hours. (MCW) 


20214 Government's role in financing energy investment. Nie- 
huss, J.M. (Deputy Asst. Secretary of the Treasury for Investment 
and Energy Policy). Commer. Am.; 1: No. 25, 8-11(6 Dec 1976). 
Mr. Niehuss suggests that energy investment should be kept 

in the private sector. In addition to the private market's capacity for 
efficient capital allocation, the inequities of taxpayers carrying the 
burden of risks, and the general impact on the economy of Federal 
financial assistance programs, he cites the current level of govern- 
ment regulation as a constraint against private investment and the 
goal of energy independence as a national need to urge a reduced 
overnment role. Projected energy investment figures of $580 billion 


~y- the 1975—1985 period are in line with the historical propor- 


tion (about 30%) of estimated business spending for new plant and 
equipment. Recent trends show increased external financing, al- 
though most energy projects could compete for private capital. This 
is a result of non-economic energy pro based on unconvention- 
al energy sources, inadequate regulation (e.g., a slow response to 
needed utility rate increases), and some high-risk nna gs ro- 
jects. A rapid movement toward independent state Federal 
regulatory agencies will relieve much of the problem and avoid 
redirecting capital from other areas of the economy. (DCK) 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 19228, 19281, 19590, 20245, 
20264, 20291, 20292, 20293, 20305, 20307, 20319, 20918, 20958, 21017 


20215 (NASA-CR— 145040) Planning and evaluation parameters 
for offshore complexes. Sincoff, M.Z.; Dajani, J.S. (eds.). (Old Do- 
minion Univ., Norfolk, Va. (USA)). Sep 1976. 210p. NTIS $7.25. 
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The report presents issues for consideration in the planning 
and design of offshore artificial complexes. It reviews issues i 
with the construction of such complexes, their social, economic, 
ecological impacts, and the legal-political-institutional environments 
within which their development could occur. The report emphasizes 
planning, design, and construction of near-shore complexes located 
off the Mid-Atlantic coast of the United States. Although the report 
exemplifies complexes developed for the primary purpose of trans- 
portation and secondary purpose of energy other uses, its 


contents are applicable to any offshore development. Some synergies 
among functions are also discussed. 


20216 (PB—244933) Impact of the fuel shortage on public atti- 
tudes toward environmental protection. 

of national opinion about environmental problems their solution. 
a (J.M.) Co., Greenwich, Conn. (USA)). Jun 1975. 57p. NTIS 


Volume 1. A follow-up survey 


” The study deals with people's attitudes about relaxing envi- 
ronmental protection as a means of helping the U.S. cope with the 
fuel shortage. The data were gathered in May 1974. (GRA) 


20217 (PB—246266) A western regional energy development 
study: primary environmental impacts. Final report. 
(Radian Corp., Austin, Tex. (USA)). 1 Aug 1975. Contract 
EQ4AC037. pe ae .). NTIS $7.50. 

See also Volume 2, PB—246265, and Executive Summary, 
PB—246267. 


Water availability and air pollution and water pollution regu- 
lations are discussed. (GRA) 


20218 Emission control policies under uncertainty. Fishelson, G. 
— of Chicago). J. Environ. Econ. Manage.; 3: No. 3, 189-197(Oct 
1976). 

The paper deals with the problem of optimal environmental 
policy under uncertainty. Usually, when an environmental policy is 
considered, only the expected values of the parameters of the 
marginal benefit and marginal cost functions associated with the 
policy are known. Thus a relevant question is: In the presence of 
uncertainty, what is the optimal policy mean for achieving the 
environmental objective. The study addresses itself to the specific 
objective of improving air quality although the analysis is generally 
applicable. The policy means are emission taxes and emission quotas. 
It is shown that under uncertainty neither of these means is generally 
optimal, and that specific parameter values of the costs and benefits 
relations and their distributions determine the optimal policy for 
each situation. 
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20219 (CONF-7509143—) Proceedings of the regional profes- 
sional energy seminar. (Vermont Energy Resources, Waltsfield 
(USA)). 1976. 434p. Dep. NTIS $11.75. 

From Regional professional wy seminar; Warren, Ver- 
mont, United States of America (USA) (23 Sep 1975). 

Sponsored by Vermont Energy Resources; supported by 
Energy Research and Development Administration and Federal 
Energy Administration. 

Andrew B. Shapiro, President of Vermont Energy Resources, 
presented the opening remarks at the seminar followed by some 
announcements by Mr. Andy Greenfield. The presentations by 
Robert Mitchell, Paul London, Herbert Chabot, and Dr. Warren H. 
Donelly reviewed some economic, legal, and environmental aspects 
of energy. The luncheon speaker, John P. Eberhard, AIA, spoke on 
“An Architectural View of Energy Conservation.” Governor 
Thomas P. Salmon opened the next session with some comments on 
energy followed by presentations by State Energy officers from 
Vermont, New Hampshire, and Maine. Rhett Turnipseed, ERDA, 
and Robert Philpott, , presented additional energy information. 
E. B. Walker, Vermont Department of Forests and Parks, spoke on 
“Benefit to Forest of Large-Scale Use of Wood as Energy Source.” 
Professor Edward Huff, University of Maine, add the group 
on “Wood Chip Combustion.” F. M. Laing, University of Vermont, 
spoke on “Wood ie in Sugaring Process.” Other 

included Total Chip Harvesting by David White; Wood Gas 

urner, John Calhoun; Explanation of ERDA’s Energy Simulator, 
Peter Balch; Private vs. Governmental Financing for New Energy 
Systems, George Erb; What Can Be Done in the Meantime, Arthur 
G. Atkinson; and some building hints by Gerard Snyder, AIA. Four 
additional papers are The Conversion of Low-Temperature Heat 
into Electricity from Any Waste Heat Source, George Erb; Solar 
Collection and Heat Storage in Buildings, Bruce Anderson; a review 
on wind power, David Sellers; and High-Efficiency Wood- 
urning Stove, Duncan Syme. Two rather lengthy reports are 
included in these proceedings: (1) the State of Vermont's rt 
“Governor's Task Force on Wood as a Source of Energy”; (2) 
“The Feasibility of Generating Electricity in the State of Vermont 
Using Wood As a Fuel”, by J. Phillip Rich and Peter H. Bauer of J. 
P. R. Associates, Inc., Stowe, VT. Mi 
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— (NP—21355) erry and minerals policy: 1976 bicenten- 
edition. ent of the Interior, Washi D.C. (USA)). 
Jul 1976. 135p. GPO. — _ 


_. Amnual report of the Secretary of the Interior under the 
Mining and Minerals Policy Act of 1970 (P.L. 91-631). 

The report is organized into three basic parts. The first part, 
the Executive Summary, provides a brief description of the major 
topics and lists the issues and recommendations. The report then is 
divided into two sections. Section I, Summary, is comprised of three 
chapters: Increased Energy Security; Metals and Nonmetallic Miner- 
als; and Trends and Events. Section II, Issues in Energy and Miner- 
als Policy, is comprised of seven chapters: Federal Leasing; The 
Federal Role in Reducing the Fiscal Impacts of Energy Develop- 
ment; Availability of Federal Lands for Mineral Ex otal and 
Development; Environmental Issues and the Mineral Industry; De- 
velopments in International Minerals Trade and Investment; Ocean 
Mining; and The Development of New Tools for Energy and 
Minerals Policy Analysis. (MCW) 


20221 Agricultural Resources Conservation Act of 1976. Report 
to accompany S. 2081. Washington, DC; House of Representatives 
Oo 


i Committee on Agriculture recommended passage of 
S.2081 to provide for furthering the conservation, protection, and 
enhancement of the Nation's land, water, and related resources for 
sustained use and for other purposes. The findings of Congress are 
stated as follows: (1) there is a growing demand on the land, water, 
and related resources of the Nation to meet present and future needs; 
(2) the Congress, in its concern for sustained use of the resource 
base, created the Soil Conservation Service of the United States 
Department of Agriculture which information, technical 
expertise, and a delivery system for providing assistance to land 
users with respect to conservation and use of soils; plants; wood- 
lands; watershed protection and flood prevention; the conservation, 
development, utilization, and disposal of water; animal husbandry; 
fish and wildlife management; recreation; community development; 
and related resource uses; and (3) resource appraisal is basic to wise 
land and water conservation; since individual and governmental 
decisions concerning land and water resources often transcend ad- 
ministrative boundaries and effect other programs and decisions, a 
coordinated appraisal and program framework are essential. The bill 
is published in full, after which the following are presented: brief 
explanation of the legislation; pu ; need for the legislation; 
background; section-by-section analysis; Committee consideration; 
and cost analysis. (MCW) 


20222 Minerals in the U.S. economy: ten-year supply - demand 
profiles for mineral and fuel commodities (1965—74). Washington, 
DC; Bureau of Mines (1976). 101p. 

The supply-demand relations are compiled for 92 metals, 
minerals, and commodities. The compilation of the 10-year tables, 
terminating in 1974, provides continuing information to estimate the 
supply of the metals, minerals, and commodities. The data collected 
covers mineral production, consumption, prices, shipments, imports, 
exports, and stocks, as well as industry activities in all States and 
abroad. A chart is presented to specifically indicate the role of 
minerals in the U.S. economy for 1974 estimated values. (MCW) 


20223 Energy picture: its technical and political aspects. Maine, 
F.P. Chem. Can.; 28: No. 6, 27-29(Jun 1976). 

Canadian energy supplies are discussed in the context of 
political decisions that may be necessary. Only 6 billion barrels of 
western oil remain, production will peak around 1978, and self 
sufficiency with frontier and tar-sand oil can not be regained before 
about 1985-90. Gas supplies are somewhat better. Indicated western 
coal reserves are 118 billion tons. Uranium reserves will be adequate 
at least until 2000 AD. The Science Council has recommended a 
four-point plan for energy conservation. The CANDU reactor 
system will play the major role in determining Canada’s future new 
supplies of electricity. The author recommends the commercial 
demonstration of an organic-cooled CANDU system, increased em- 
phasis on the thorium fuel cycle, evaluation of plutonium recycle, 
and stepped-up development of uranium supplies. He also recom- 
mends some exploratory work on alternative energy sources or 
conversions, om as solar, biomass, wind, geothermal, tides, hydro- 
gen technology, etc. 


20224 Materials and energy resources. Lacey, P.M.C. Chem. 
Eng. (London); 587-588(Sep 1976). 

The Institution of Civil Engineers’ Working Party Report on 
Materials and Energy Resources is summarised by the chairman of 
the Party. In view of the depletion of natural resources and the 
disturbing growth in energy requirements, the primary recommenda- 
tion is for a clear long-term Government policy which is combined 
for materials and energy. Other recommendations relate to policies 
for indigenous sources, the chemical industry, food and agriculture. 
Existing sources of energy and ways in which they are likely to 
change are examined. It is concluded that with increases in energy 
conservation, any ‘energy gap’ by the year 2000, could be met by a 
comparatively small nuclear contribution. 
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RESEARCH AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 20206, 20308, 20371 


20225 (PB—250636) An analysis of the ERDA plan and program. 
(Office of Technology Assessment (U.S. Congress), Washington, 
D.C.). Oct 1975. 330p. (OTA-E—12). NTIS $10.00. 
An analysis is given of the energy research and development 
rograms of the Energy Research and Development Administration 
RDA). The analysis was performed primarily by task grou 
assembled to cover each of ERDA’s major programmatic areas: (1) 
fossil energy; (2) nuclear energy; (3) solar, geothermal, and advanced 
technologies; (4) conservation; and (5) environment and health. 
Since the ERDA plans reflect the President's view of national 
energy RandD policy, they will in large measure determine the 
broader options for our future national energy policy; this assessment 
is intended to provide the Congress with much of the background 
information necessary for an effective analysis of the ERDA pro- 


grams. (GRA) 


20226 (UCRL—52140) Study of the importance of energy R, D 
and D for the United States. Sussman, S.S.; Rubin, B.; Cooper, R.L.; 
Nesbitt, D.M. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 6 Oct 1976. Contract W-7405-ENG-48. 79p. Dep. NTIS 
$5.00. 

The Stanford Research Institute Energy Model (modified to 
include new energy technologies and revised data-base information) 
was used to examine and evaluate the potential benefits of energy 
research, development, and demonstration (R, D and D) to the 
United States. Six different scenarios were examined, and, based on 
the findings, it is concluded that: (1) implementation of the results of 
successful R, D and D/conservation programs could have large 
economic benefit to the country; (2) application of lower-cost syn- 
thetic-fuel-production processes resulting from successful supply R, 
D and D could substantially reduce U.S. dependence on foreign oil 
and stabilize energy prices; (3) introduction of the results of success- 
ful highway-transportation R,D and D potentially could save twice 
as much liquid fuel as any other end-use market; and (4) new fuels 
(e.g., methanol, electricity, and hydrogen) could penetrate the auto- 
motive market, if advanced engine types were available. 


20227 Authorizing appropriations for the Energy Research and 
Development Administration. Conference report to accompany H.R. 
13350. Washington, DC; House of Representatives (1976). 62p. 

The committee of conference, after considering a proposed 
Senate amendment and inserting its own amendment, authorized the 
following: (A) for nonnuclear energy research, development, and 
demonstration of fossil, solar, geothermal, and other forms of energy 
for energy conservation, and for scientific and technica! education, 
$1,175,671,000; (B) for nuclear energy research and development, 
basic research, space nuclear systems and other technology, uranium 
enrichment, national security, and related programs, $5,271,679,000; 
and (C) for environmental research and safety, basic energy sciences, 
program support, and related programs, $691,795,000. Specific pro- 
gram breakdowns under each of the above are presented. (Mew) 


20228 Energy future timetable. Energy (Stamford, Conn.); 1: No. 
4, 16-17(1976). 

A chart of the activities of over 200 companies involved in 
energy research indicate we will still be dependent on imported oil 
by the year 2000. Thirty-two alternate energy sources are listed with 
1976 ERDA direct outlay and research and development funding, 
number of companies in the sample (with the number of commercial 
companies indicated), years to commercial availability, and the maxi- 
mum potential contribution to national energy supplies. ERDA is 
contributing to all areas except for nuclear fusion migma, hydrogen 
production by fusion, and gas-turbine topping cycle retrofitting. 
Most ERDA outlay is for the liquid metal fast breeder reactor 
(LMFBR) and magnetic nuclear fusion. ERDA research and devel- 
opment funds support virtually all the work on solar and ocean 
thermal, large wind generators, magnetic and laser nuclear fusion, 
magnetohydrodynamics, thermionics, potassium turbines, and 
molten-salt reactors. Estimates are given of when each source will 
reach maximum potential contribution range from no estimate to 
10% by the year 2000. Most promising estimates are for oil shale, 
high-Btu coal gasification, coal liquefaction, gas-turbine topping 
cycle retrofitting, and the LMFBR. Of the 228 companies surveyed, 
69 are commercial. (DCK) 


20229 Oversight hearings on P.L. 93-577, ERDA Plan and Pro- 
gram. Hearings before the Subcommittee on Energy Research, Devel- 
opment and Demonstration of the Committee on Science and Technol- 
ogy, U. S. House of Representatives, Ninety-Fourth Congress, Second 
Session. Washington, DC; Committee on Science and Technology 
(1976). 805p. GPO. 

The purpose of the hearings was to examine the comprehen- 
sive plan and program for dealing with energy that ERDA submit- 
ted to Congress on June 30, 1975. Included as an appendix to these 
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hearings is the October 1975 report of the Office of Technology 
Assessment (OTA) entitled, “An Analysis of the ERDA Plan and 
Program” (for abstract of this report, see EAPA 2:79). Testifying on 
Jan. 22 was the director of OTA, Emilio Q. Daddario, and chairmen 
of various task groups that assisted in the ERDA analysis, namely: 
Dr. John Gibbons, Conservation; Dr. Paul Craig, Overview Panel; 
Dr. Alvin Weinberg, Nuclear; Dr. Stanford S. Penner, Environmen- 
tal and Health; and Dr. Jerry Grey, Solar; also present, and ici- 
pating in the question and answer portion was Lionel Johns, head of 
the energy projects and programs in OTA. Testifying at the Jan. 23 
hearings were experts presenting environmental, scientific, and engi- 
neering viewpoints, namely: Dr. Donald McDonald, director of the 
environmental studies program at Dartmouth College; Dr. Reginald 
Vachon, Auburn University, representing the American Society of 
Mechanical Engineers; and Dr. Thomas , General Electric Co., 
representing the Inst. of Electrical and Electronics Engineers. The 
final hearings on Jan. 29 included the testimony of Dr. Robert W. 
Fri, Deputy Administrator, ERDA, and that of each of five assistant 
administrators: Dr. John Teem, Solar, Geothermal, and Advanced 
Energy Systems; Dr. Austin Heller, Conservation; Dr. Richard W. 
Roberts, Nuclear Energy; Dr. Roger W. A. LeGassie, Planning and 
Analysis; and Dr. James Liverman, Environment and Safety. (LMT) 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 19296, 19334, 19386, 19638, 
19662, 19690, 19835, 19837, 19838, 20203, 20260, 20276, 20296, 
20297, 20298, 20299, 20313 


20230 Safeguarding the public interest: an American view. King, 
L. pp 89-95 of In Nuclear power and the public interest: the 
implication for business. London; Financial Times (1976). 

From Nuclear power and the public interest - the implication 
for business; London, UK (8 Jul 1976). 

An account is given of the arguments proceeding in the 
United States of America in favour of, and opposed to, nuclear 
— The need to provide energy supplies is seen in contrast to the 

azards. It is suggested that part of the opposition is on sociological, 
not technological, grounds. 


20231 British activity in the nuclear equipment business. Long, 
E. pp 59-65 of In Nuclear power and the public interest: the 
implication for business. London; Financial Times (1976). 

From Nuclear power and the public interest - the implication 
for business; London, UK (8 Jul 1976). 

The elements which contribute towards the commercial suc- 
cess of a business enterprise in the nuclear equipment industry are 
examined. Industry n first to be satisfied that there is a genuine 
market for the P apnene then to be sure that their product lines are 
appropriate to the specific demands of the market; then the technical 
and financial resources behind the enterprise have to be adequate to 
cope with unforeseen problems; finally, the managerial, technical 
and manufacturing services must be efficient. 


20232 Nuclear issue as seen by a banker. MacArthur, J.P. 
(Kleinwort Benson Ltd., London (UK)). pp 1-6 of In Nuclear power 
and the public interest: the implication for business. London; Finan- 
cial Times (1976). 

From Nuclear power and the public interest - the implication 
for business; London, UK (8 Jul 1976). 

The function of the banker in financing nuclear power is 
summarized and the criteria for financing are stated. The financial 
requirements and the availability of finance are discussed. The UK 
nuclear power programme is considered from a banker's point of 
view. 


20233 Nuclear energy and its future contribution to the energy 
supply. Mandel, H. (Deutsches Atomforum e.V., Bonn (Germany, 
F.R.)). pp 57-84 of In Zukunftsorientierte Energie- und Rohstoffpoli- 
tik. Apel, H. Bonn-Bad Godesberg, Germany, F.R.; Verl. Neue 
Gesellschaft (1976). (In German) 

From International experts’ congress: problems of a future- 
orientated energy and raw materials policy; Bonn, Germany, F.R. 
(13 Oct 1975). 

19 figs. 

The eo 4 policies of the FRG are orientated at ener, 
conservation a progressive substitution of mineral oil and (in 
long run) natural gas by nuclear energy. Besides, solid fossil primary 
energy carriers are refined with the aid of nuclear — In this 
context, creative forces in science and technology have task to 
advance reactor technology, to close the fuel cycle, to construct 
extensive heat transport and heat distribution networks, to develop 
techniques for the utilization of nuclear process heat, and, finally, to 
restructure oil refineries. All these measures and projects deserve 
priority because they form the foundations for the FRG’s guaranteed 
energy supply on a long-term basis. 


20234 Nuclear issue as seen by a businessman. Nelson, H.G. 
(General Electric Co. Ltd., Wembley (UK)). pp 27-32 of In Nuclear 
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| ~ asta and the public interest: the implication for business. London; 
cial Times (1976). 

From Nuclear 
for business; London, UK (8 Jul 197 

The subject is discussed hag two heads: the market demand 
for electricity; and the supply of = roducts to meet that demand by 
nuclear means. Consideration of nuclear programme involves a 
discussion of the constraints under which the business should oper- 
ate, including safety, strategic and economic. 


20235 Nuclear reactor operations. Stewart, J.C.C. (Nuclear 
Power Co. (Whetstone) Ltd. (UK)). pp 54-58 of In Nuclear power 
and the public interest: the implication for business. London; Finan- 
cial Times (1976). 

From Nuclear power and the public interest - the implication 
for business; London, UK (8 Jul 1976). 

The operations by which nuclear power plants are brought 
into being are discussed. The UK nuclear programme in Magnox, 
AGR and fast reactors is considered from point of view of the 
nuclear industry; time scale from placing an order; the essential 
differences between evolutionary and revolutionary changes of 
design; the effort needed to examine every detail of a new design, 

cularly to ensure safety; and the effect of the present run-down 
in the industry on its ability to play a full part in supplying future 
nuclear power plants for the UK or for export. 


20236 Necessity of utilizing nuclear energy within the framework 
of Swiss power economy. Lienhard, H. (Elektrizitaetswerkes des 
Kantons Thurgau, Arbon, Switzerland). Elektrizitaetsverwertung; 51: 
No. 5, 103-112(May 1976). (In German). 

Unprejudiced assessment of the energy situation in Switzer- 
land and of mankind as a whole can today not evade two facts. 1. A 
shortage of energy will not occur for a a time to come if we make 
sure that present-day technical possibilities are used and utilized 
meaningfully. 2. Nuclear energy will play a dominant role as a 
primary source of energy besides petroleum in the future. 


20237 Germany seeks public support for nuclear power plants. 
Rippon, S. Energy Int: 13: No. 6, 19-21(Jun 1976). 

The current nuclear power program in the German Federal 
Republic is based on technology that came originally from the U.S. 
The program is being loudly opposed by environmental pressure 
groups. An information campaign has been launched to inform the 
public about the issues involved and has three primary objectives: (1) 
to provide information on the energy demand, the relationship of 
economic growth and energy consumption, of research and develop- 
ment for the efficient and economical utilization of energy as well as 
for the new energy sources; (2) to increase knowledge of the 
organization and the physical and technical aspects of nuclear power 
stations, of the nuclear fuel cycle, and of reactor safety with special 
consideration for environmental influence; and (3) to increase the 
public’s confidence in the functioning of democratic processes in the 
nuclear energy controversy and to restore confidence where neces- 
sary. On this basis an attempt will be made to bring about a broad 
consensus on the need for this new source of energy, its ,. and 
the resulting strains that can be reasonably expected to be 
The campaign is divided into two areas: the supply of information 
and the dialogue with the public. (MCW) 


20238 EdF continue multiple order policy in nuclear programme. 
Raber, M.P. Energy Int.; 13: No. 6, 22-23(Jun 1976). 

Electricite de France (EdF), the state-owned utility that 
supplies all of France's electric power and 91.4% of its total energy 
needs, has embarked on an ambitious building program that aims to 
ensure France's eventual energy independence by greatly increasing 
the share of electricity pronen.. er by nuclear power stations. The 
program, which calls for a 70% share for nuclear energy in 1985, 
represents a substantial conversion to nuclear power. A unique 
feature of this — is its system of contrats pluriannuels (CP), a 
sort of multi-unit bulk ordering. By permitting some economies of 
scale, EdF officials that these contracts will help overcome one 
of the major drawbacks of nuclear-generated electricity: its massive 
initial cost. As it is, EdF will have to find about $18 billion by the 
end of this decade to finance the changeover. The of 
ordering standard-size fossil-fuel power stations since 1951 is re- 
viewed. The acquisition of nuclear power plants has been one of 
diversification since its inception. But EdF and the government now 
see the advantages of ordering standardized fossil-fuel plants and 
have modeled the nuclear program after that program. (MCW) 


20239 Spain builds up her industry in wake of nuclear plant 
orders. Richards, R.A.C. Energy Int; 13: No. 6, 24-26(Jun 1976). 

Spain plans to install 23 nuclear power stations over the next 
six years to reduce the country’s on oil as the major 
source of “4 Equipos Nucleares SA (ENSA) is the 
company that will be fully occupied with the nuclear that 
the Spanish panish government has implemented. The demand for petro- 
leum amounted to 70% of the total energy demand in 1975, com- 
pared with 30% in 1965. The existing plan is that oil should account 
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for 43.8% of demand by 1985 and that nuclear energy will increase 
to account for 23.4% of the total, supplied from plants totalling 
23,000 MW. Scattered throughout Spanish territory, nuclear power 
stations have been approved to a total of 12,000 MW, with invest- 
ments to continue growing at 6 to 7% annually. The ENSA plant for 
manufacture of nuclear equipment is constructed on the Bay of 
Santander to not only supply Spain’s nuclear components, but also to 
export major components of the nuclear steam supply system, in- 
cluding the — vessel, tubing, core support structure, internal 
flow control, and emergency core cooling systems. The utility 
ee een en ae Sloe o Steet Sa aeen Sees be Se 
problem since S holds 7% of the world’s known reserves - about 
10,000 tons. (M 


20240 Vitrification holds answer to waste disposal dilemma. Jeffs, 
E. Energy Int.; 13: No. 6, 31-35(Jun 1976). 
po eye ag iB of spent nuclear fuel has been frequently 
resented by the tical opponents of nuclear power genera- 
tion. Now, with active criticism mounting, the industry has devel- 
oped a F ogee which promises to overcome the objections to 
present See wae See Long-term re- 
search work by the United Kingdom Atomic ed Authority and 
British Nuclear Fuels Ltd. at their Harwell and Windscale sites has 
resulted in the Harvest process. This reduces the fission products to 
solid oxides which are then fused into a glass which is stored in 
metal flasks under water. A pilot plant is being developed and will 
be operational next year, while the long-term aim is to have a 
commercial- qo! poo operating in the mid 1980's. Once this plant is 
in operation it handle both the output of the reprocessing plants 
in service then and the solidification of the accumulated wastes from 
the start of nuclear power operations. As conceived, a single Harvest 
line could handle the highly active waste from either 1200 t of 
Magnox fuel or 200 t of oxide fuel from light water reactors each 
year. BNFL estimates that about 3000 m° of solid waste, stored on 
oe than 1 ha of ground, will have been produced by the end of the 
century. 


20241 Canada slows heavy water supply plans after plant rebuild. 
Energy Int.; 13: No. 6, 36-38(Jun 1976). 

Canada, for the time being, is the principal heavy water 
production center of the world with three plants in operation, three 
more under construction, and a seventh cancelled as part of a 
$Can50M belt-tightening operation by Ontario Hydro, the country’s 
most committed nuclear power plant operator. The first heavy water 
am in operation was at Port Hawkesbury, Nova Scotia, which was 

uilt for Canadian General Electric by Lummus (Canada). The 
second plant in service, Bruce, though the third to be ordered, was 
again built by Lummus and owned initially by Atomic Energy of 
Canada Ltd. (AECL). AECL has since sold the plant to Ontario 
Hydro and concentrated its interests in Nova Scotia by purchasing 
the Port Hawkesbury plant from CGE. The 800 t/year Bruce A 
plant is adjacent to the Douglas Point and Bruce nuclear power 
stations and became fully operational last year. A second unit, Bruce 
B, also of 800 t/year capacity, is under construction and due to be 
completed in 1978. Bruce D has been rescheduled for completion in 
1981, while Bruce C has been cancelled for the time being, a victim 
of Ontario Hydro’s budget trimming. Total capacity of the Bruce 
site will now be held at 2400 t/year. Two further plants in the 
current program are La Prade, Quebec, adjacent to the Gentilly 2 
nuclear power plant, a 600-MWe unit scheduled to enter service 
early in 1978, and Glace Bay. The reconstruction of Glace Bay plant 
is almost completed and that program is described. (MCW) 


20242 World-wide debate over nuclear power: the real issues are 

values and ethics. Hayes, D. Sci. Forum; 9: No. 4, 3-7(Aug 1976). 
The author opposes nuclear power, advocating vigorous con- 

servation efforts accompanied by heroic commitment to see. 

ment of benign, renewable resources. The difficulties of safe 

are stressed, and concern is expressed about the possibility o — 


tage. 
20243 Nuclear power in Sweden. Homin, N. Nuci. Eng. Int.; 21: 


No. 248, 47-48(Sep 1976). 
The ‘sodloaeat of nuclear power in Sweden and the reason 


for the preference for nuclear power rather than fossil fuels are 
briefly discussed. Future demands for electricity are considered and 
an outline is given of nuclear plans until 1985. 


20244 Redressing the nuclear balance. Leslie, D. (Queen Mary 
Coll., London (UK). Dept. of Nuclear Engineering). New Sci.; 71: 
No. 1020, 700-701(30 1976). 
Comment is on the recent report on Britain's energy 

and research programme (the ‘Marshal plan’) which does not at- 
peg forecast the future pattern of energy demand and supply in 
but instead sets out seven scenarios intended to include all 

the courses which events are likely to take over the next 25 years, 
and identifies those features which are important in most or all of the 
scenarios. It is ar that there are four main lines of reasoning 
against going in with nuclear power in general and the Fast Breeder 
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Reactor (FBR) in particular, in brief, these are whether it can be 
made safe enough, the disposal of waste, terrorist action, and nuclear 
war. The Royal Commission on Environmental Pollution, in a recent 
report, has rejected uncertainty in radiological standards as a fifth 
line of argument and has recognised that the first four lines are not in 
themselves grounds for objecting to an FBR development pro- 
gramme. Indeed, this programme might show that the necessary 
safety standards could not be achieved: if so, we should have to turn 
to the thorium cycle. 


20245 Plutonium: facts and inferences. Comar, C.L. EPRI J.; 1: 
No. 9, 20-24(Nov 1976). 

Isolated statements on the toxicity of plutonium which may 
be misleading the public and causing unwarranted concern are 
examined in Tight * the real risks of further nuclear development. 
Important facts cited are: (1) alpha radiation, which penetrates 
matter poorly, is a hazard only if it is inside the body; (2) plutonium 
dioxide, the usual form of plutonium, is not soluble in water or body 
fluids; (3) plutonium, if ingested, tends to adsorb onto undigested 
food and wastes; (4) protective measures can be taken because the 
presense of plutonium is easily detected; and (4) plutonium must be 
treated as a permanent contaminant because of its long half-life. The 
public tends to confuse toxicity, a medical term, with hazard, which 
is a result of availability. Of more concern than immediate toxicity 
are the long-term toxic and possible genetic effects which are still 
uncertain, the problems of waste management, and the possibility of 
terrorist activity. A determination of whether nuclear power pro- 
vides a net benefit to society must weight the hazards against 
military and commercial energy needs. Predictions of effects are 
based on cape ge of the properties and behavior of plutonium, 
observations of plutonium fallout, and the absence of observed 
effects in exposed populations, all of which complement and support 
each other. (DCK) 


20246 Future of nuclear power in meeting the Nation's energy 
needs. Mason, E.A. (Nuclear Regulatory Commission, Washington, 
DC). Aware; No. 74, 14-15(Nov 1976). 

Highlights from remarks before a panel on energy resources 
4 * future, Massachusetts Institute of Technology, March 4, 
1976. 

After reviewing the progress and problems of nuclear power, 
Commissioner Mason discusses briefly three challenges, which to- 
gether cause great public concern: (1) continued assurance of reactor 
safety; (2) escalating capital costs; and (3) fuel supply and utilization. 
He feels that the ultimate role of nuclear power depends on both 
technology and the public attitude; that the technology is at hand, 
but public confidence may not be; and to this extent, as in other vital 
societal issues, an informed public will be the critical determinant. 


(LMT) 


20247 Prospect for fusion. Rose, D.J. (Massachusetts Inst. of 
ino Cambridge); Feirtag, M. Technol. Rev.; 719: No. 2, 21-43(Dec 
1976). 

It has been estimated that it would take $60 to $100 billion to 
fund the three long-term energy options--solar power, nuclear fis- 
sion, and nuclear fusion. This seems awesome until it is compared to 
the capital investment required to provide the U.S. with energy to 
the year 2000; this has been projected to be about 1 trillion dollars 
even with energy conservation. With this in mind, the authors then 
review the prospects of controlled nuclear fusion. A social advan- 
tage of fusion reveals that tritium is not a blackmail weapon, as 
compared to fission fuels. An A-bomb would be required to detonate 
an H-bomb. A fusion reactor does not contain a concentrated 
radioactive fuel. Even though the structure of the fusion reactor 
would become radioactive, and would complicate operation and 
maintenance, it is less severe than the difficulties arising from con- 
centrated fuel in fission. Overall, fusion’s advantages could be coup- 
led with a cost advantage and an engineering study that demon- 
strates feasibility. The concept of nuclear fusion evolved from the 
development of the Sun’s nuclear cycle worked out in the 1930s. 
Laser fusion, magnetic mirrors, theta-pinches, and tokamaks are 
schemes discussed for plasma confinement. Special attention is given 
to the tokamak and the ones that have been constructed; the Toka- 
mak Fusion Test Reactor planned at Princeton University is de- 
scribed. The tokamak presently is funded the heaviest, but has many 
problems; the authors conclude that “the field is still open; the best 
fusion concept has yet to be recognized.” (MCW) 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 19250, 20178, 20193, 20396, 
20397, 20398 


20248 (ANL/ES—S0) Electric storage heating: the experience in 
England and Wales and in the Federal Republic of Germany. Asbury, 
J.G.; Kouvalis, A. (Argonne National Lab., Ill. (USA)). May 1976. 
Contract W-31-109-ENG-38. 30p. Dep. NTIS $4.00. 
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Electric storage heating, a space-heating system for buildings, 
incorporates a resistively heated storage medium to store energy 
during off-peak hours for use during peak-load hours. The system, 
which is widely used in Europe, smooths the utility's daily load 
curve and retards the growth of the winter peak by displacing new 
space-heating loads into the off-peak “valleys” of the load curve. 
The most extensive application of this form of space heating has 
occurred in England and Wales and in the Federal Republic of 
Germany. This report reviews the policies, methods, and circum- 
stances under which electric storage heating was commercialized in 
these two market regions, and provides background information for 
evaluating the feasibility of commercial applications in the United 
States. 


CONSERVATION 


REFER ALSO TO CITATION(S) 19618, 20203, 20219, 20327, 
20357, 20362, 20366, 20373, 20381, 20383, 20395, 20408, 20409, 20410 


20249 (CONF-760355—) Report of the proceedings of the agri- 
culture workshop on energy conservation, held in 
Washington, D.C., March 4 and 5, 1976. (Washington Scientific 
Marketing, Inc., D.C. (USA)). 1976. Contract PO-WA-3630. 95p. 
Dep. NTIS $5.00. 

From Agriculture processing industry workshop on energy 
conservation; Washington, District of Columbia, United States of 
America (USA) (4 Mar 1976). 

The ERDA Agriculture Processing Industry Workshop on 
Energy Conservation was held in Washington, D.C. on March 4 and 
5, 1976. The participants represented a broad spectrum of energy 
expertise from industry, government, and the academic community. 
A wide range of energy conservation project ideas were suggested 
for consideration in the ERDA program. There was widespread 
interest in the utilization of industrial wastes for energy efficiency, 
for many alternate fuels to alleviate the industry's dependence on 
natural gas supplies, and for sharply focused systems studies that 
would result in improved energy management priorities. Workshops 
were conducted in the following areas: grain products, meat process- 
ing, dairy products, fruits and vegetables processing, textiles, and 
agricultural chemicals. Each task group discussed energy use that 
ace impact upon the efficiency of the processing operations. 

Cw) 


20250 (FEA/D—75/456R) Project Retrotech: instructor's kit 
for home weatherization course. (Federal Energy Administration, 
Washington, D.C. (USA)). 1975. vp. (FEA/D—75/457R; FEA/D— 
75/458R; FEA/D—75/459R). Office of Weatherization, Federal 
Energy Administration, Washington, DC. 

Kit contains 4 booklets. 

Project Retro-Tech has evolved from efforts by the Federal 
Energy Administration (FEA) to fill a need expressed by various 
consumer groups. On the one hand, State and local agencies that use 
Federal and State funds to weatherize the homes of fixed- and low- 
income people have pointed out a need for a source of technical 
know-how to improve the effectiveness of their weatherizing mea- 
sures, either in terms of higher fuel savings or reduced installation 
cost. The first booklet in the packet of 4 booklets is the Home 
Weatherization Instructor's Guide, prepared for instructors to devel- 
op lesson plans. The next booklet is the Home Weatherization Job 
Book, which contains worksheets for recording the measurements of 
a building in order to calculate the necessary materials after deter- 
mining the heat losses in various areas. The next booklet, Home 
Weatherization Manual, is intended for use in inspecting and evaluat- 
ing homes to determine if weatherization measures are needed and it 
gives directions for applying weatherization materials. The final 
booklet, Home Weatherization Charts, contains some additional 
information and provides worksheets for a student of the course. 


(MCW) 


20251 (FEA/D—75/712) Economic thickness for industrial in- 
sulation. Conservation paper number 46. (Federal Energy Administra- 
tion, Washington, D.C. (USA)). Aug 1976. 202p. Office of Energy 
Conservation and Environment, Federal Energy Administration, 
a DC. 

is manual consisting of 8 chapters and 6 appendixes, pro- 
vides the solution for economic thickness on both hot and cold 
systems. Since the insulation required to prevent condensate forma- 
tion on cold systems may exceed the economic specification, a 
method for calculating the thickness required to prevent condensa- 
tion has also been included. A — for calculating the econom- 
ic thickness of insulation retrofitted in existing facilities is presented, 
as well as example problems on the economic thickness determina- 
tion. Chapters 1 and 2 are included as background information. The 
economic insulation thickness is found using the following chapters: 
Chapter 3, Cost of Energy (Heat and Refrigeration); Chapter 4, Cost 
of Insulation; and Chapter 5, Economic Thickness Determination. 
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Each of these chapters contains a worksheet, which provides a step- 
by-step procedure for solving the problem. Nomo; are includ- 
ed in each section for simplifying the required i For 
subambient temperature systems, economic insulation thickness 
calculated with Chapters 3-5 should be com to the thickness 
required to prevent condensation (sweating), as calculated with 
Chapter 6. Chapter 7 presents the procedure for calculating econom- 
ic insulation for retrofit situations. Retrofitting encom both the 
adding of insulation over existing insulation, or insulating bare 
= ay in an existing facility. ple problems are included in 
Chapter 8. Finally, the appendixes are provided to allow the user to 
perform the procedures and equations used in the manual. 


(FEA/D—76/236) Overview and critical evaluation of the 
relationships between land use and energy conservation. Executive 
summary. Priest, W.C.; Happy, K.M. (Technolo i 
Inc., Cambridge, Mass. (USA)). Mar 1976. ba S. 

See also main report, FEA/D—76/237(Vols. 1 and 2). 

This is a first-generation study to identify and assess the 
interrelationships between land use patterns and energy conserva- 
tion. As such, it has not sought to determine which use patterns 
are most energy-efficient, and makes no definitive land use policy 
recommendations. Rather, its objectives have been to: order the 
interrelationships between land and energy uses in a new conceptual 
framework; inventory those nascent policies and research —- 
that have linked land use with energy conservation; and develop a 
prioritized research and action agenda for hastening energy conser- 
vation through the land-use-management mechanism. 


20253 (FEA/H—76/434) Proposed energy conservation contin- 
" restrictions on remy oe advertising and 


ssessment. Contingency plan No. 5. (Federal Energy Administration, 
Washington, D.C. (USA)). Sep 1976. 219p. NTIS. 

In the event of a severe energy supply disruption or in order 
to fulfill obligations of the U.S. under the International Energy 
Program, the President may implement one or more energy conser- 
vation contingency plans provided for in the Energy Policy and 
Conservation Act (EPCA) of 1975. This report describes the eco- 
nomic impact of restrictions on the use of illuminated advertising 
and certain gas lighting. The pro plan would reduce demand 
for electricity and natural gas. The reduced demand for electricity 
would result in reduced demand for oil, natural gas, and other fuels 
used to generate electricity. Since oil and natural gas would be in 
short supply, the reduced use of these fuels in the generation of 
electricity could make supplies available to other industries. By 
contrast, the coal supply would not be affected by these conditions. 
However, the substitutability of coal for fuels in short supply (espe- 
cially oil for electric generation) would tend to offset the impact of 
reduced demand for coal to generate electricity. Advertising expen- 
ditures would shift. Expenditures for illuminated outdoor signs 
would fall and expenditures for advertising in other media (e.g., 
radio, newspapers) would rise. No significant effect upon aggregate 
retail sales is anticipated. In summary, microeconomic effects of the 
measure are negligible and all effects are minor and/or beneficial. 
These effects are almost lost in the projected economic effects that 
would result from any severe supply interruption. 


20254 (NP—21321) Report to Iowa Energy Policy Council on 
udit tour of Indianola Jr. and Sr. high 


, R.W. (Environmental Engineers, Inc., Des Moines, 

Iowa (USA)). 20 Apr 1976. 21p. TIC. 
Junior and senior high schools in Indianola, Iowa were sub- 
jected to an me audit to determine areas of potential energy 


savings. A lack of monitoring equipment in the schools make 
findings subjective. Faulty a such as variable thermom- 
eters, also hampered the study. Previous practices of building engi- 
neers allowed only enough comfort to forestall complaints. Lighting 
and temperature control were found to vary widely within the 
buildings. A 20 percent reduction of energy use is projected if 
temperature and lighting management is changed and equipment 
improved. Estimates for capital expenses are $7,500 to replace con- 
trol instruments. No formal energy conservation is pro- 
. The study covers usage of buildings by teachers, students, 
adults, and custodians. Charts list current policy, applicability to the 
building, and capital cost of specific energy-reducing items. (DCK) 


20255 (ORNL—5232(Suppl.1)) Transportation energy conserva- 
tion data book: supplement I. Shonka, D.B.; Loebl, A.S.; Malthouse, 
N.S. (Oak Ridge National Lab., Tenn. (USA)). Nov 1976. Contract 
W-7405-eng-26. 98p. Dep. NTIS $5.00. 
This document is Supplement I to Edition I of the Transpor- 
tation Energy Conservation Data Book, ORNL-5198, which was 
ublished by Oak Ridge National Laboratory in October 1976. The 
first edition and this supplement are intended to = a desk-top 
reference for use by the Transportation Energy ation Divi- 
sion of the Energy Research and Deve t Administration. This 
supplement contains statistics which u and augment data pre- 
sented in Edition I. A variety of tables, charts, maps, and graphs are 
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used in this volume to present statistical data on energy use and 
energy related activity through the following topics: (1) teris- 
tics of Transportation Modes including information on Air, Rail, 
Water Vessels, and Pipelines; (2) Energy Characteristics including 
information on Energy Consumption and Energy Intensity; (3) Gov- 
ernment Impacts and Government Regulations. A list of references 
is provided at the end of each chapter supplement, and an annotated 
bibliography and glossary are included at the end of the supplement. 
In particular, tw mill transportation activities received less em- 
phasis than highway activities in Edition I. Therefore, this supple- 
ment presents additional data in this area. Also, detailed data on fuel 
consumption and energy intensiveness of the various modes is in- 
cluded in this document. Periodic updates will ensure the availability 
of recently released data. 


20256 (PB—243823) Energy industrial center study. (Dow 
Chemical Co., Midland, Mich. (USA); Environmental Research Inst. 
of Michigan, Ann Arbor (USA); Townsend-Greenspan and Co., 
Inc., New York (USA); Cravath, Swaine and Moore, New York 
(USA)). Jun 1975. 459p. NTIS. 

This report includes the findings of a study of the technical, 
environmental, economic, legal, and regulatory aspects of two well- 
known approaches to conserving fuel burned to produce steam: (1) 
the generation of by-product electric power from the steam generat- 
ed by industry for use in manufacturing, and (2) the supplying of 
steam to industry from utility central power stations. Estimates are 
developed of the nationwide extent to which each approach is 
economically viable, and of the corresponding reductions in capital 
investment and fuel consumption. An assessment is made of the 
potential impacts on the electric utility industry and on electric rates 
over the next decade. Environmental issues to be faced in specific 
instances of implementation are identified for the pulp and paper, 
petroleum refining, and chemical industries. Attention is given to 
— interactions with the Federal Power Act, the Public Utility 

olding Company Act, State regulatory patterns, antitrust laws, 
environmental protection considerations, fuel allocation priorities, 
private law considerations, and Federal income tax consequences. 


(PB—249342) Benefit-cost methodology for evaluating 
energy conservation programs. Lind, R.; Nathans, R. (Science Appli- 
cations, Inc., McLean, Va. (USA)). Dec 1975. Contract FEA-CO- 
04-50120-00. 107p. (SAI—75-523-WA). NTIS $5.50. 

This report develops and presents for the layman the basic 
concepts of benefit-cost analysis for conservation, and specific pro- 
cedures for computing conservation benefits under differertt eco- 
nomic conditions. In addition, it contains a discussion of this method- 
ology as it applies to two major conservation options, the auto 
efficiency standard and home insulation. Using existing data, prelimi- 
nary benefit-cost estimates are developed, and data requirements for 
improved estimation are discussed. (GRA) 


20258 (PB—249345) Conserving electricity by ordinance: a sta- 
tistical analysis. Acton, J.P.; Mowill, R.S. (Rand Corp., Santa 
Monica, Calif. (USA)). Feb 1975. Contract DI-14-01-0001-1715. 65p. 
(R—1650-FEA). NTIS $4.50. 

This report provides policy makers with a statistical analysis 
to assist them in judging quantitatively the successes and limitations 
of an ordinance approach to energy conservation. It is clear that the 
ordinance worked as a short-term policy during the period of the 
fuel shortage. (GRA) 


20259 (PB—249347) How business in Los Angeles cut energy use 
by 20 percent. Wheeler, J.; Graubard, M.; Acton, J.P. (Rand Corp., 
Santa Monica, Calif. (USA)). Jan 1975. Contract DI-14-01-0001- 
1715. 22p. NTIS $3.50. 

Los Angeles’ way of dealing with the short-term effects of the 
national energy shortage in the winter of 1973-74 turned out to be 
successful and relatively painless. This report describes how the plan 
worked and the benefits and hardships it imposed on commercial 
firms. (GRA) 


20260 (PB—251262) Nuclear power, coal, and energy conserva- 
tion. Special report. Auer, P.L.; Manne, A.S.; Yu, O.S. (Electric 
Power Research Inst., Palo Alto, Calif. (USA)). Mar 1976. 35p. 
(EPRI-SR—34). NTIS $4.00. 

A programming model is used to explore options by which 
the U.S. may realistically move from its dependence on oil and gas 
to a more diversified energy economy based on nuclear power and/ 
or coal. Supply options considered are: direct combustion of coal; 
conversion of coal to synthetic fuels; petroleum, natural gas, and oil 
shale resources; nuclear energy from light water and fast breeder 
reactors; hydrogen via electrolysis; solar power; and fusion. (GRA) 


20261 Energy: a citizen guide to community development. Mont- 
lier, VT; Vermont Tomorrow (1976). 28p. Vermont Tomorrow, 5 
tate St., Montpelier, VT 05602 $1.00. 
A 1976 energy law enacted in Vermont allows towns to 
appoint energy coordinators, provides impetus for energy and 
energy conservation projects, and involves all citizens in improving 





2060 ERDA ENERGY RESEARCH ABSTRACTS 


the energy situation. Vermont relies heavily on petroleum (76 per- 
cent compared to a national average of 50 percent). The greatest 
conservation efforts are aimed at transportation and residential 
demand, which together account for over 72 percent of the state's 
energy use. This guide to citizens outlines the procedure for setting 
up local energy committees and coordinators. A sample community 
survey is included with suggestions for effecting a good response. 
Projects for a community wood supply, school energy conservation, 
an Energy Conservation Corps, methane production, and home 
winterization are described. Individuals and neighborhoods are en- 
couraged to form carpools and develop small-scale hydroelectric, 
wind power, and solar projects. Examples of individual activities and 
the resulting energy savings are included in each section. Public 
policy changes to increase conservation efforts include tax exemp- 
tions and low-interest loans for the use of alternative energy sources, 
bikeways, and state energy planning. A resource section lists 111 

rivate and government organizations, companies, and literature for 
farther information. (DCK) 


20262 Economic thickness for industrial insulation. Washington, 
DC; Federal Energy Administration (1976). 277p. 

Industrial plants and utilities account for about half of the 
total United States energy use. Historically, this sector has utilized 
thermal insulation to protect personnel, maintain process tempera- 
tures, and conserve energy. The conservation of energy —— the 
use of optimal economic insulation thickness has obvious benefits for 
industry, and equally impressive potential benefits for the United 
States. This study estimates that over 1,400 trillion Btu's, the equiv- 
alent of over 122 million barrels of oil could have been saved in 
1974, had industry alone installed economic insulation thicknesses. 
This is in addition to the energy presently being saved with existing 
insulation. The potential additional energy conservation available to 
industry through the use of economic insulation through 1990 is 
estimated to be the equivalent of 3.5 billion barrels of oil (or 250 
million barrels per year). An extra benefit to society is a reduction in 
air pollution, which necessarily follows decreased fuel use. (MCW) 


20263 Council criticizes FEA's proposed guidelines governing 
state energy conservation plans. Washington, DC; Council on Wage 
and Price Stability (1976). 20p. Council on Wage and Price Stability, 
726 Jackson Place, NW, Washington, DC 20506. 

The Council on Wage and Price Stability submits its com- 
ments on regulations proposed by the Federal Energy Administra- 
tion to continue implementation of a program for state energy 
conservation plans under Part C of Title III of the Energy Policy 
and Conservation Act ("Act”; Public Law 94-163). The proposed 
regulations establish procedures and guidelines for the program and 
for the disbursement of financial and technical assistance to the 
States in support of their energy conservation plans. The program is 
voluntary on the part of the states. The act authorizes $50 million for 
financial assistance to the States each year for fiscal years 1976, 1977, 
and 1978. If a State wishes to be eligible for assistance its Governor 
must submit a detailed state energy conservation plan containing (1) 
a goal of at least a five percent reduction in energy consumption for 
the year 1980; (2) a description of the estimated costs of implementa- 
tion and the estimated energy savings associated with each proposed 
program; and (3) minimum criteria in five areas of energy conserva- 
tion. These criteria would — a state to (a) enact lighting 
efficiency standards for public buildings; (b) establish programs to 
promote the use of carpools, vanpools, and public transportation; (c) 
establish standards concerning the procurement practices of the 
State and its political subdivisions to improve energy efficiency; (d) 
establish thermal efficiencystandards for new and renovated build- 
ings; and (e) enact a law or regulation permitting motorists to turn 
_ ” in the Virgin Islands) at a red light after coming to a stop. 


20264 Deciding for the environment. Kimball, T.L. EPRI J.; 1: 
No. 8, 26-28(Oct 1976). 

The comments of Tom Kimball of the National Wildlife 
Federation, and a member of the EPRI Advisory Council, from an 
interview at EPRI are presented. Energy growth must necessarily 
affect the environment; the concept of environmental balance in 
research leads to the issue of energy conservation, according to Mr. 
Kimball. Examples of energy waste are listed. Arguments are pre- 
sented to support the premise that an annual energy growth rate of 2 
percent is possible. Conservation and cutting waste are seen as key 
to scaling the energy growth from the historical 6 percent to 2 
percent. Opportunities for energy conservation in the various sectors 
of use are pointed out. More effective use of heat sources is stressed. 
Environmental costs of meeting our energy needs from different 
energy sources are considered, and an environmental summary eval- 
uation of the various energy possibilities is presented. (BLM) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 19835, 20203, 20222, 20226, 
20228, 20253, 20264 
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20265 (AD-A—° 15871) The general aviation industry: an over- 
view. Staff study Henry, T.F.; Froehlich, M. (Federal Avi- 
ation Administration, Washington, D.C. (USA). Office of Aviation 
Policy). Jul 1975. 64p. (FAA-AVP—75-4). NTIS $4.25. 

is report presents background information and statistics on 
various aspects of the general aviation (G.A.) industry. The report 
documents the impressive growth of the general aviation fleet, 
particularly since the 1960's, and illustrates recent trends in G.A. 
aircraft types and user categories. It emphasizes that G.A. activities 
are becoming increasingly important in the National Aviation 
System of Airports and Airways and that this implies increased FAA 
workload. The report also discusses trends in aircraft production and 
export and the relative market shares of the ucers of G.A. 
aircraft, as well as the industry's overall contribution to the U.S. 
balance of payments. The discussion of suggests that the Arab oil 
embargo and ney ny increases in oil prices brought on tn 
pricin, ag of the Organization of Petroleum Exporting Coun- 
tries fo EC) had minimal effects on G.A. activities. However, 
legislative proposals designed to impose substantial taxes on gasoline 
production or sale might have depressing effects on future G.A. 
activities. (GRA) 


20266 (AED-CONF—76-148-003) Use of dynamic 

models as an aid for taking decisions on a special complex of questions. 
Rath-Nagel, S. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Programmgruppe Systemforschung und Technologische 
Entwicklung). 1976. 34p. (In German). (CONF-760565—3). Dep. 
NTIS (US Sales Only) $4.00. 

From Meeting on new techniques of energy planning - meth- 
ods and results; Essen, German, Federal Republic of (F.R. Ger- 
many) (18 May 1976). 

Problems in the FRG’s energy supply are first surveyed to 
provide a basis for development of the model. The model aims first 
at giving qualified behavioral analyses for future developments, e.g., 
in the case of interruptions in the energy supply as a result of a stop 
in the development of all thermal power stations. The macroecono- 
mic part of the model and the part concerning the energy supply are 
described, and the consequences of the breakdown on economic 
growth, on the labor market, and on the gross electricity generation 
are discussed. Pointing to future research, the basic characteristics of 
an integrated model and data bank concept are presented. 


20267 (AED-CONF—76-148-004) Comparative survey of select- 
ed planning methods in energy economy. Schmitz, K. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Programmgruppe Sys- 
temforschung und Technologische Entwicklung). 1976. 35p. (In 
German). (CONF-760565—5). Dep. NTIS (US Sales Only) $4.00. 
From Meeting on new techniques of energy planning - meth- 
ods and results; Essen, German, Federal Republic of (F.R. Ger- 
many) (18 May 1976). 
me general remarks on planning are followed by an outline 
of selected methods of planning: mathematical-statistical methods, 
intuitive methods, structuring methods, optimization methods, and 
input-output technique. On the basis of these already-traditional 
methods, a model is described which takes into account the interac- 
tions of the complex system —_ economy with its environment. 
The solution, or rather the application, of each method must be 
determined by the special set of problems to be dealt with. 


20268 (AED-CONF—76-148-005) Lessons from yesterday for 
energy projections of tomorrow. Mueller, K.W. (Deutsche Shell 
A.G., Hamburg (Germany, F.R.). Abt. Wirtschaft und Wirtschaft- 
spolitik). 1976. 16p. (In German). (CONF-760565—4). Dep. NTIS 
(US i ~ — $3.50. - , . 

rom Meeting on new techniques of energy planning - meth- 
ods and results; Essen, German, Federal Republic of FR. Ger- 
many) (18 May 1976). 

Methods previously used in the German Federal Republic for 
forecasting energy supplies and demand have proven to be inaccu- 
rate and require revision. As the development of the leum and 
natural gas industry shows, new energy sources were underesti- 
mated, but once established, they were overestimated. Prediction of 
nuclear energy apse, ay is uncertain. The energy market, which 
is under increasing political influence, means an additional difficulty 
for the forecaster. In the future, energy projections should take the 
possible range of the future total economic development into consid- 
eration, should use realistic instead of “political” yield expectations 
as a basis for ladies ok supplies, continually 
compare the real deve t with the estimated development 
trend, and in case of deviation, should quickly adjust the predictions. 


20269 (BM-IC—8725) Projects to expand fuel sources in Eastern 
States: survey of planned coal 


ties, 
the Mississippi River (as of June 1976). (Bureau of Mines, Pitts- 
— Pa. (USA). Energy Research Center). 1976. 118p. GPO 


of 


$1. 
This Bureau of Mines report comprises tables listing the 
name, location, and other pertinent data concerning certain future 
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fuel-related projects. The tables include information on projects 
involving the proposed or planned development of fuel resources, as 
well as the development of storage, transportation, and conversion 
facilities; the report covers the 26 States east of the Mississippi 
River. Of the total 594 projects for which information is provided, 
492 concern coal mines and electric generating plants. 


20270 (COO—2865-1) Energy analysis handbook. CAC docu- 
ment 214. Bullard, C.W.; Penner, P.S.; Pilati, D.A. (Illinois Univ., 
Urbana (USA). Center for Advanced a Oct 1976. Con- 
tract EY-76-S-02-2865. 71p. Dep. NTIS $4.50. 

Methods are presented for calculating the energy required, 
directly and indirectly, to produce all types of goods and services. 

ures for combining process analysis with input-output analysis 
are described. This enables the analyst to focus data acquisition cost- 
effectively, and to achieve a specified degree of accuracy in the 
results. The report presents sample calculations and provides the 
tables and charts needed to perform most energy cost calculations, 
including the cost of systems for producing or conserving energy. 


20271 (IDOE-RS—76-02) Review of leading state efforts in 
energy data and Price, J.P. (Mathematica, Inc., Philadel- 
phia, Pa. (USA). Mathtech Div.). 3 May 1976. 428p. NTIS. 

This report reviews the work done in nine state and inter- 
state energy agencies dealing in energy data pas and modeling 
activities. _ issues, source documents, planning approaches and 
analytical techniques are reviewed for: California, Maryland, Michi- 
gan, Minnesota, New England Regional Commission (NERC), 

lorthwest Energy Policy ject PP), Ohio, Texas, and Wis- 
consin. 


20272 (NP—21224) Montana energy position paper: a Montana 
Energy Council staff report. Clack, T.H. Jr. (Montana 
Energy Advisory Council, Helena (USA)). Jun 1976. 64p. TIC. 

The paper was written in an asa: 0 to begin the analysis of 
the energy issue that must precede formulation of policy. Montana, 
underlain by immense quantities of easily strippable, low-sulfur coal, 
is perceived as a source of fuel by a highly energy-consumptive and 
energy-dependent nation. Montana is confronted by an immediate 
shortage of natural gas. The techniques by which the coal is to be 
develo and converted to more usable forms of — , and the 
side effects associated with these techniques, are potenti iy destruc- 
tive of essential social, economic, and natural systems. Technologies 


to develop these energy sources have not been studied, but ao are 
being eake 


to develop the energy sources, perhaps on site. Data and 
a brief discussion of Montana's energy reserves, production, and 
consumption are presented in Chapter II. Two projections of energy 
development are presented in Chapter III. Constraints on Energy 
Development in Montana—natural resource constraints, capital con- 
straints, manpower constraints, market concerns, technological con- 
straints, policy and law, and public demand and attitudes—are 
discussed in Chapter IV. Chapter V identifies the range of ater 
sources and technological alternatives available for consideration by 
Montana. Chapter VI provides an introduction to some major effects 
of energy industrialization in Montana. Chapter VII discusses some 
vital and unanswered questions regarding 7 development. 
These discussions address resource allocation, the Montana life style, 
the role of the public in determining Montana energy policy, the role 
of state government in determining energy development, and the 
nature and duration of energy resource development. The final 
chapter —— the need for a formal state energy policy, what that 
policy should address, and how it can be developed. (MCW) 


20273 (NP—21362) Energy situation in the Community: situation 
1975, outlook 1976. (Commission of the Euro Communities, 
Luxembourg). 14 Apr 1976. 33p. Dep. NTIS (US Sales Only) $4.00. 

This report analyses the — situation in the Community in 
1975 and comments on the outlook for 1976. An economic recession 
involving a fall of about 2 1/2 percent in Community gross domestic 
product in 1975 was associated with a drop in energy consumption 
of 4.7 percent as compared with 1974. The decline in energy 
consumption was the result of a combination of factors -- economic 
recession, high energy prices, mild climatic conditions, and energy 
savings measures. energy supply industries faced major prob- 
lems principally as a result of the fall in demand and rising costs. 
With regard to the outlook for 1976, an economic recovery involv- 
ing a growth in Community G.D.P. of 3 percent could lead to a rise 
in — consumption of about 3 percent, reaching 900 M. toe (1973 
= 936 M. toe). On the assumption of relatively balanced conditions 
in the oil market, crude oil should be ily available at prices 
stable until June and thereafter increased to compensate for inflation. 
Oil consumption is expected to rise by about 2 percent. Estimates of 
een ee eee 1976 are that it will be of the same order 
of magnitude as in 1975. The demand for natural gas is expected to 
rise by 7 t, reflecting increased availability. Electricity 
demand could rise by 2.4 percent, with nuclear plant expected to 
provide nearly 9 percent of total gross electricity production in 1976. 


20274 (NP—21364) Energy perspectives 2. t of the 
Interior, Washington, D.C. (USA)). Jun 1976. 224p. GPO $5.40. 


ENERGY MANAGEMENT AND POLICY 2061 


This new and revised sourcebook presents data on world and 
United States energy. World energy data are summarized according 
to resources; regional consumption, production, and trade; produc- 
tion; and projections. In-depth energy sources data are included for 
petroleum, natural gas, the Outer Continental Shelf, coal, electric 
utility sector, nuclear, hydroelectric, oil shale and geothermal, wells 
and rigs, and leadtimes for the United States. This volume should be 
viewed as <n to Energy Perspectives I (EAPA 01:1274 
and EAPA 02:0039). Material included in the initial volume such as 
capital Ye nggen U. S. energy research and development fund- 
ing, and data on energy and the environment, have been omitted 
from Energy Perspectives 2. The revised edition includes additional 
projections, data on the world energy picture and on prices and 
costs, U. S. regional data, and energy relationships expressed in both 
physical units and in Btu. (MCW) 


20275 (NP—21396) Statistics of energy: 1960—1974, (Organiza- 
tion for Economic Co-Operation and Development, 75 - Paris 
(France)). 1975. 282p. (In English and French). Dep. NTIS (US 
Sales Only) $9.25. 

Energy supplies and the serious problems they present cannot 
be studied without detailed statistics on production, trade, consump- 
tion, etc. for each source of energy. These statistics for each source, 
moreover, need to follow a standard pattern so that they can be 
presented in consolidated and comparable form. This publication 
presents a set of such basic statistics for the benefit of economists and 
others concerned with energy problems in the OECD Countries. No 
attempt has been made to give an “energy balance” in which figures 
for all sources of energy are reduced to a common unit. These 
Statistics are in two parts: the first part gives statistics of the trend in 
the energy situation from 1960 to 1974 for the OECD as whole, 
North America, OECD-Europe, European Economic Community, 
and New Zealand; and the second part shows the state of all energy 
sources in 1972, 1973, and 1974 for each OECD country and for the 
four groups of OECD countries. The sources of energy covered by 
the various tabulated data are hard coal, patent fuel, coke oven cake, 
gas coke, brown coal and briquettes, blast furnace gas, gas, produced 
petroleum products, crude petroleum, liquefied gases, aviation and 
motor gasoline, jet fuel, kerosene, diesel gas oil, gas oil for burning 
and fuel oil, and electricity. Data are given on each source for total 
internal consumption, internal final consumption, and the share of 
the various consumer sectors. (MCW) 


20276 (NTISUB/B—027-76/002) Energy information report to 

Quarterly report: second quarter 1976. (Federal Energy 
Administration, Washington, D.C. (USA)). 1976. 126p. (FEA/B— 
76/400). Dep. NTIS $10.00. 

Percentage changes in production, net imports, and supply of 
energy (in Btu equivalents) in the second quarter of 1976 relative to 
the first quarter of 1976 and the second quarter of 1975 are summa- 
rized. Indicators of oil and gas exploration activity were mixed for 
the second straight quarter. Data on production, consumption, 
stocks, imports, exports, and reserves of coal are summarized. A 
complete picture of the natural gas situation and then data on 
petroleum and refined petroleum products are summarized. The 
status of nuclear energy is stated under the following topics: status of 
domestic nuclear power plants, operating power plants, nuclear 
power plant construction programs, supply of nuclear fuel materials, 
and environmental decisions and issues. Data on the electric utility 
industry are covered in the following areas: electricity consumption, 
imports and exports, electricity production, primary energy con- 
sumed by power plants, power plant conversion efficiency, and fuel 
stocks at power siesta. (MCW) 


20277 (ORNL/TM—5568) Energy conditions in the South. 
Rice, P.L. (Oak Ridge National Lab., Tenn. (USA)). Dec 1976. 
Contract W-7405-ENG-26. 338p. Dep. NTIS $10.00. 

This report depicts energy supply and demand conditions in 
the South in 1972 to highlight differences in production and utiliza- 
tion patterns relative to the United States. Each state within the 
region is described to ascertain the comparability of its energy 
patterns with other states in the South and with the nation as a 
whole. The most complete picture of these energy conditions was 
obtained by examining 1972, a year felt to be fairly representative. 
Post-1972 observations reflect the unusual disruption of energy mar- 
kets attributable to the Arab oil embargo and subsequent energy 
crisis. Significant changes since 1972 are noted, though the belief is 
that regional patterns of both production and utilization have gener- 
ally comaheel Glee stable. The intent is to provide a description 
rather than analysis of regional energy patterns, noting variations 
and emphasizing the comparative advantages of the South. Such a 
presentation can yield insight into the future role of the region in 
contributing to the economic growth and welfare of the nation as its 
natural resource base is depleted and the transition to alternative 
energy sources is made. 


20278 (PB—244961) Monthly energy indicators. (Federal 
Energy Administration, Washington, D.C. (USA)). Jan 1974. 4lp. 
(FEA/C—74/497). NTIS $3.75. 
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See also PB—244960, and PB—244962. 

This publication is designed to provide timely information on 
the principal indicators of the energy supply and demand situation in 
the United States. (GRA) 


20279 (PB—244962) Monthly energy indicators. (Federal 
Energy Administration, Washington, D.C. (USA)). Feb 1974. 34p. 
(FEA/C—74/498). NTIS $3.75. 

See also PB—244961, and PB—244963. 

This publication is designed to provide timely information on 
the principal indicators of the energy supply and demand situation in 
the United States. (GRA) 


20280 (PB—244963) Monthly energy indicators. (Federal 
Energy Administration, Washington, D.C. (USA)). Mar 1974. 33p. 
(FEA/C—74/499). NTIS $3.75. 

See also PB—244962, and PB—244964. 

This publication is designed to provide timely information on 
the principal indicators of the energy supply and demand situation in 
the United States. (GRA) 


20281 (PB—244964) Monthly energy indicators. (Federal 
Energy Administration, Washington, D.C. (USA)). Apr 1974. 35p. 
(FEA/C—74/500). NTIS $3.75. 

See also PB—244963, and PB—244965. 

This publication is designed to provide timely information on 
the principal indicators of the energy supply and demand situation in 
the United States. (GRA) 


20282 (PB—244965) Monthly energy indicators. (Federal 
Energy Administration, Washington, D.C. (USA)). May 1974. 32p. 
(FEA/C—74/014). NTIS $3.75. 

See also PB—244964, and PB—244966. 

This publication is designed to provide timely information on 
the principal indicators of the energy supply and demand situation in 
the United States. (GRA) 


20283 (PB—244966) Monthly energy indicators. (Federal 
Energy Administration, Washington, D.C. (USA)). Jun 1974. 35p. 
(FEA/C—74/057). NTIS $3.75. 

See also PB—244965, and PB—244967. 

This publication is designed to provide timely information on 
the principal indicators of the energy supply and demand situation in 
the United States. (GRA) 


20284 (PB—244967) Monthly energy indicators. (Federal 
Energy Administration, Washington, D.C. (USA)). Jul 1974. 32p. 
(FEA/C—74/048). NTIS $3.75. 

See also PB—244966, and PB—244968. 

This publication is designed to provide timely information on 
the principal indicators of the energy supply and demand situation in 
the United States. (GRA) 


20285 (PB—244968) Monthly energy indicators. (Federal 
Energy Administration, Washington, D.C. (USA)). Aug 1974. 34p. 
(FEA/C—74/138). NTIS $3.75. 

See also PB—244967. 

This publication is designed to provide timely information on 
the principal indicators of the energy supply and demand situation in 
the United States. (GRA) 


20286 Capital requirements and capital formation for various 
assumed U.S. energy supply patterns. Deonigi, D.E.; Broehl, J.H.; 
Foley, T.J.; Rao, S.A. Richland, WA; Battelle Pacific Northwest 
Laboratories (1976). 157p. Battelle Energy Program, 505 King Ave., 
Columbus, OH. 

Developing alternative energy supply systems within this 
century will involve enormous investments of capital. An important 
factor in assessing the ultimate feasibility of developing such alterna- 
tive systems, therefore, is the timely availability of the requisite 
capital resources. Using a specially modified version of EXPLOR 
MULTITRADE-8S, a mathematical model designed for medium- to 
long-range forecasting of entire national economies, a brief study 
was undertaken to appraise the probability and magnitude of this 
predicted shortage of capital. The objective was to quantify the 
potential shortfall under three hypothesized scenarios: (A) meeting 
increasing energy demand by business-as-usual development of exist- 
ing systems and resources and by importation; (B) introducing new 
energy-supply-system technology so as to meet 7 percent of certain 
domestic requirements by 1990 and 10 percent by the year 2000; and 
(C) introducing new technology so as to meet 5 percent of certain 
energy requirements by 1980, 10 percent by 1990, and 15 percent by 
2000. All scenarios assumed deregulation of gas and oil prices by 
1980. Simultaneous development of f:ve new technology energy 
supply systems was considered in (B) and (C): recovery of oil from 
shale deposits, with the product going to existing petroleum refining 
channels; production of synthetic crude from coal, with, again, the 
product going to existing petroleum refining channels; desulfuriza- 
tion of coal, with the product going to coal-fueled electric utilities; 
production of synthetic high-Btu gas from coal, with the product 
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going to existing gas distribution systems; and production of synthet- 
ic low-Btu gas from coal, with the product going to oil-fired electric 
utilities. 
20287 Energy futures: industry and the new _ technologies. 
Herman, S.W.; Cannon, J.S. New York; INFORM, Inc. (1976). 
775p. INFORM, Inc., 25 Broad St., New York, NY 10004. 

A separate abstract was prepared for each of the three sec- 
tions of the book, under which seventeen separate technological 
applications are treated. (MCW) 


20288 Sensing the energy future. Searl, M. (Electric Power 
Research Inst., Palo Alto, CA). EPRI J.; 1: No. 8, 14-19(Oct 1976). 

The energy system is described as a process anchored at one 
end by a fixed resource endowment and at the other end by an 
energy-consuming economy reluctant to change its consumptive 
pattern. The Electric Power Research Institute’s (EPRI) efforts in 
energy supply analysis are discussed. EPRI’s Energy Supply Pro- 
gram has developed energy supply projections through time for 
various fuel and energy forms; energy demand projections for fuel 
and energy forms have been developed in the Energy Demand and 
Conservation Program. Domestic energy production and consump- 
tion are surveyed for 1945 and 1973 for various energy sources and 
are tabulated. Other EPRI programs aim at contributing to the 
improvement of resource estimates, initiating research directed at the 
response of the energy supply system to price and other stimuli, and 
improving the data and methodology used in supply analysis. (BLM) 


20289 Demand for energy in Canadian manufacturing: an exam- 
ple of the estimation of production structures with many inputs. Fuss, 
M.A. (Univ. of Toronto). J. Econometrics; 5: No. 1, 89-116(Jan 1977). 

A model is presented for the estimation of production struc- 
tures with many inputs when aggregation into a small number of 
aggregate inputs is undesirable. The procedure utilized is one of two- 
stage optimization, valid under the assumption of homothetic separa- 
bility. A unique feature is the use of duality theory to integrate the 
two stages through the generation in the first stage of an instrumen- 
tal variable for the aggregate price index of the separable disaggre- 
gated factors. The conceptual model is then applied to an analysis of 
the demand for energy in Canadian manufacturing, in which six 
energy components are explicitly included in the set of factors of 
production. 31 references. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 19152, 19590, 20216, 20218, 
20220, 20229, 20253, 20261, 20272, 20304, 20958 


20290 (IAEA—180) Atomjurindex. (International Atomic 
Energy Agency, Vienna (Austria)). 1976. 247p. INIS. 

A selection of 1021 items previously announced in the first 
five volumes of INIS Atomindex in the category Nuclear Law. The 
items have been recategorized, where appropriate, to take advantage 
of a finer category breakdown than was originally available. An 
author index (personal and corporate combined), and a KWIC index 
based on titles are provided. The RN numbers from the announce- 
ment in INIS Atomindex are included with each citation. 


20291 (NP—21223P5A) Options for cost sharing: implementa- 
tion and OM and R cost sharing for Federal and federally assisted 
water and related land . Part 5A. (Water Resources Council, 
Washington, D.C. (USA)). Nov 1975. 169p. GPO $3.00. 

The pu: of this part of the study was to develop a set of 
three cost-sharing policy options for implementation and for oper- 
ation, maintenance, and rehabilitation (OM and R) of Federal and 
federally assisted water and related land programs and projects. An 
important part of each of the options is the separation of the issue of 
financing water resource investments from the issue of cost sharing, 
that is, who ultimately pays for investments. Each of the three 
options differs from the others in the financing arrangements which 
it envisions as well as in the levels of non-Federal cost sharing. In 
fact, each of the options is consistent with adoption of a wide range 
of non-Federal cost sharing levels. With respect to financing ar- 
rangements, the Consistency Option maintains the existing variety in 
financing arrangements. The Federal Financing Option provides for 
full Federal financing of water resource projects regardless of the 
level of ultimate cost recovery. And the Joint Venture Option 
provides for a combination of Federal and non-Federal financing of 
projects. A complex computer model was developed, therefore, to 
permit description, in meaningful terms, of existing non-Federal cost 
sharing. The resulting summary of the current situation in cost 
sharing presented here for Federal and federally assisted water and 
related land programs and projects should be of significant help in 
understanding cost sharing. This should serve as a basis for under- 
standing the impact of any changes in cost sharing for Federal and 
federally assisted water and related land programs and projects 
which may be considered. 
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20292 (NP—21223P5B) Options for cost sharing: implementa- 
tion and OM and R cost sharing for Federal and federally assisted 
water and related land programs. Part 5B. (Water Resources Council, 
Washington, D.C. (USA)). Nov 1975. 33p. GPO $0.85. 

A review of the current situation in cost sharing for planning 
indicates a high level of Federal financing in the planning process. 
This has evolved, through the years, on an ad hoc basis based on a 
perception of the correct division of rights and responsibilities, and 
distribution of benefits and costs among Federal and non-Federal 
interests. This perception can—and has continued to—change and 
this is a reason for presentation in this paper of three possible options 
for the cost sharing of planning costs—consistency, Federal C- 
ing and joint venture. 


20293 (PB—246382) Energy versus the environment: the issues. 
Holleb, D.B.; Alexander, G. (eds.). (Chicago Univ., Ill. (USA)). 
1975. Contract W-31-109-ENG-38;NSF-AG-352-GI-32989. 37p. 
(NSF-RA-E—75-045). Dep. NTIS $4.00. 

Newly-emergent policies of the oil-producing nations of the 
world have had profound effects on international affairs and on the 
economic conservation policies of the United States. Eleven papers 
presented in this volume explore various facets of the sharpening 
policy debate relating to the conflict between energy demands and 
environmental goals. The problem arises from the inability to sepa- 
rate the production of energy from the creation of pollutants. The 
conflict between energy production and environmental quality is a 
concrete rather than purely conceptual problem, and it involves 
many groups and individuals with widely divergent perspectives and 
attitudes. Controversy is unavoidable as adequate solutions are 
sought to the problems presented by the current energy situation. 


20294 (PB—250858) Building energy authority and regulations 
survey: state activity. Final report. Eisenhard, R.M. (National Bureau 
of Standards, Washington, D.C. (USA)). Jan 1976. 53p. (NBSIR— 
76-986). Dep. NTIS $4.50. 

This report provides the status of State authority to regulate 
energy use in new buildings and the status of bills creating such 
authority that were pending in the 1975 legislative sessions. Regula- 
tions that have been developed are identified and described. Legisla- 
tion relating to solar energy, retrofitting, insulation, and other build- 
ing energy matters is identified and the status indicated. 


20295 (PB—252221) Energy: the states’ response. Energy legisla- 
tion, July-December 1975. Volume III. Jones, R.G.; Pelster, J. (Na- 
tional Conference of State Legislatures, Washington, D.C. (USA). 
Special Task Force on Energy). Feb 1976. Contract FEA-CO-12- 
60496-00. 530p. NTIS $13.00. 

See also Volume II, PB—246025. 

This publication contains categorized text copies of energy 
legislation passed by state legislatures in calendar year 1975. The first 
two volumes were published in August, 1975, and contained 205 bills 
passed in the January-July 1975 period. This third volume contains 
- additional 118 bills covering the period through December, 1975. 
(GRA 


20296 National energy resources and the role of nuclear power. 
Cottrell, A.H. (Cambridge Univ. (UK)). pp 15-19 of In Nuclear 
power and the public interest: the implication for business. London; 
Financial Times (1976). 

From Nuclear power and the public interest - the implication 
for business; London, UK (8 Jul 1976). 

Methods of balancing the energy equation for the UK are 
discussed. It is concluded that by the year 2000 energy from all 
sources is likely to fall short of demand by at least 65 million tons 
coal equivalent a year, which will have to be met by conservation 
measures. In making this estimate it is assumed that about 50 mtce of 
UK energy could be supplied from nuclear stations but recognizing 
the problems of safeguarding the plutonium and disposing of the 
radioactive wastes the question is posed: Which will the general 
public be more willing to accept; the fast breeder reactor or 
renewable resources and conservation measures, which might re- 
quire a doubling or quadrupling of capital expenditure and the 
consequential foregoing of some other public goods. The urgent 
need for a policy decision is stressed. 


20297 Opening address. Eadie, A. pp 86-88 of In Nuclear power 
and the public interest: the implication for business. London; Finan- 
cial Times (1976). 

From Nuclear 4 and the public interest - the implication 
for business; London, UK (8 Jul 1976). 

Various questions are raised about the policy underlying the 
UK nuclear power programme, particularly in relation to other 
sources of energy such as coal, oil and gas. It is stated that costs, 
time scale and development stages have always been under-estimat- 
ed, and that forecasts of the demand for electricity have fluctuated. 
Decisions have to be taken on the SGHWR programme and on the 
fast breeder reactor. Investment decisions have also to be taken, on 
uranium exploitation or exploration and on the reprocessing of 
nuclear fuel. The development of nuclear power should be ap- 
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proached in a realistic and hard-headed way, assessing its industrial 
viability and considering whether the UK should proceed alone or as 
part of an international consortium. 


Nuclear issue as seen by a trades union leader. Hammond, 
E.A. (Electrical Electronic Telecommunication and Plumbing 
Union, (UK)). pp 21-26 of In Nuclear power and the public interest: 
the implication for business. London; Financial Times (1976). 

From Nuclear power and the public interest - the implication 
for business; London, UK (8 Jul 1976). 

The recommendations of the Fuel and Power Committee of 
the Trades Union Congress are presented. Technical, economic, 
ya and social aspects of the UK nuclear programme are 

iscussed. 


20299 Nuclear power issue as seen by the International Energy 
Agency. Kelly, P. (International Energy Agency, Paris (France) 
Office of Long Term Cooperation). pp 109-121 of In Nuclear power 
and the public interest: the implication for business. London; Finan- 
cial Times (1976). 

From Nuclear power and the public interest - the implication 
for business; London, UK (8 Jul 1976). 

An account is given of the work of the International Energy 
Agency towards reducing the dependence of member states on 
imported oil. Forecasts of energy consumption are discussed, and the 
contributions that could be made by various energy sources, and by 
energy conservation, are examined. It is concluded that nuclear 
power is essential to a reduced dependence policy. The constraints 
on full realization of national nuclear programmes are stated as 
follows: licensing delays, waste disposal, financing, uranium supply, 
and fuel services. Ways in which these could be overcome by 
national and international action are suggested. Reference is made to 
the work of other atomic energy agencies: IAEA and OECD 
Nuclear Energy Agency. 


20300 Horizontal integration of the energy industry. Hearings 
before the Subcommittee on Energy of the Joint Economic Committee, 
Congress of the United States, Ninety-Fourth Congress, First Session. 
Washington, DC; Subcommittee on Energy (1976). 224p. GPO. 

Hearings were held by the Joint Economic Committee to 
discuss how the control of domestic energy resources should relate 
to the 1975 Energy Policy and Conservation Act. A pattern has 
developed of integrated control of competing energy sources by the 
oil companies, which have acquired vast economic and political 
power through the purchase of uranium, coal, and natural gas fields 
and geothermal sites. Witnesses included representatives of govern- 
ment and the private sector. Industry spokesmen maintained that 
horizontal integration is beneficial to energy consumers because of 
the oil industry's capacity to inject capital resources and technical 
expertise into the development of alternative energy sources. They 
also cite the industry's recognized competitiveness that would carry 
over into diversified activities. Other witnesses pointed out that the 
degree of concentration will soon begin to diminish competition and 
government control will be needed. Concern is expressed that 
energy conglomerates lack incentives to keep prices down and 
would ultimately restrict options for future energy sources. Of equal 
concern is the possibility that lower environmental and energy 
independence goals will be accepted. (DCK) 


FOSSIL FUELS 


REFER ALSO TO CITATION(S) 19203, 19228, 20211, 20276, 
20287, 20313, 20322 


20301 (FRNC-CONF—138) Supplying of primary energy to 
electric power stations up to 1985. Roux, J.P. (Electricite de France, 
93 - Saint-Denis. Direction de la Production et du Transport). 1975. 
15p. (In French). (CONF-7509165—10). INIS. 

From S.E.E. National Congress) evolution of the energy 
problems throughout the world. Consequences on the production 
and utilization of electric power; Biarritz, France (30 Sep 1975). 

After specifying the role of thermal power plants in supplying 
France with electric power, the report examines the impact on their 
activity of recent events affecting energy and, in the light of this 
analysis, shows how in the near future it is possible to plan their 
supplies of fossil fuels. In the face of some uncertainty still present in 
this field, the adaptability of the power plants to the many and 
uncertain constraints of the demand constitutes a favorable and 
important factor. 


20302 (PB—249448) Recommendations for a synthetic fuels com- 
mercialization program. Volume IV. Draft environmental impact state- 


ment. (Federal Energy Administration, Washington, D.C. (USA)). 
Dec 1975. vp. (FEA/B—76/049). NTIS $23.75. 

The President announced a Synthetic Fuels Commercializa- 
tion Program to accelerate the production of synthetic fuels from 
coal, oil shale, and solids wastes. This Draft Environmental Impact 
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Statement presents a generic assessment of the potential environmen- 
tal impacts associated with the undertaking of this Program. The 
Program has been designed with two phases to maximize informa- 
tion gain and minimize environmental risks and costs. The initial 
goal is to produce the equivalent of 350,000 barrels of oil a day. 
Based upon information obtained during the first phase of the 
Program, production could be increased to 1 million barrels a day by 
1985. An Environmental Protection Strategy has been included to 
serve three major purposes: to assist in evaluating and siting the 
specific synthetic fuel projects which would be proposed for inclu- 
sion in the Program; to mitigate or prevent any significant adverse 
environmental impacts that may result from any activity included in 
the Program; and to attain an adequate and comprehensive environ- 
mental, technical, and economic information base concerning syn- 
thetic fuels production. Impact assistance has been provided to avoid 
potential socio-economic impacts to regions and localities in which 
synthetic fuels development would occur. A comprehensive moni- 
toring program has been developed both to obtain data on environ- 
mental impacts from synthetic fuels development and to ensure that 
all applicable environmental laws and standards are complied with. 
This environmental statement covers the overall program and ana- 
lyzes the major aggregate and cumulative impacts of the program. 
(For preceding volumes, see EAPA 2, Absts. 800, 801, and 1544). 


20303 (PB—249994) A study to develop energy estimates of 
merit for selected fuel technologies. Final report. Frabetti, A.J. Jr.; 
Flinkstrom, C.N.; Gorden, M.; Lovell, R.A. Jr.; Sheldon, C. II. 
(Development Sciences, Inc., East Sandwich, Mass. (USA)). 23 Sep 
1975. Contract DI-14-01-0001-2141. 385p. (DSI—038). NTIS $10.75. 

A study was made to calculate the true energy costs to 
society associated with the delivery of a given amount of usable 
energy (1000 Btu) by various energy supply systems. Included as 
part of the energy costs were the direct process energy requirements 
and also the indirect costs associated with the production of the 
process energy itself and with the production of the plant operating 
supplies and (amortized) capital equipment. (Portions of this docu- 
ment are not fully legible.) (GRA) 


COAL 


REFER ALSO TO CITATION(S) 19151, 19202, 19208, 19230, 
19231, 19235, 19250, 19255, 19256, 19262, 19263, 20260 


20304 Legal aspects of coal leasing in Illinois. Urbana, IL; 
University of Illinois (1976). 9p. Dept. of Agricultural Economics, 
Coll. of Agriculture, Univ. of Illinois at Urbana-Champaign, Urbana, 
IL 61801. 

Legal terms of lease contracts are explained in this circular to 
help landowners who lease mineral rights to coal developers. The 
clauses covered are (1) granting, (2) term of lease, (3) compensation, 
(4) diligent operation, (5) reclamation, (6) default and termination, 
and (7) implied covenants. Granting clauses describe the property 
involved and define the limits of the developer's rights and privi- 
leges. The term of lease (Habendum) clause sets a maximum term for 
the lease and provides for earlier stopping of development if the coal 
reserve is exhausted before expected. Several methods of compensa- 
tion are used, such as rent, royalty, and damage, with payments in 
fixed sums, percentages, or a combination of both. Diligent operation 
clauses protect the interest of the landowner by allowing legal action 
if the developer fails to proceed. Reclamation clauses are in compli- 
ance with the Environmental Protection Act and the Illinois Sur- 
face-Mined Land Conservation and Reclamation Act. A landowner’s 
interests are further protected by default and qualified termination 
clauses. Implied covenants ensure that the surface of land is support- 
ed during mining operations. (DCK) 


20305 Land reclamation and strip-mined coal production in Appa- 
lachia. Lin, W.; Spore, R.L.; Nephew, E.A. (Oak Ridge National 
Lab., TN). J. Environ. Econ. Manage.; 3: No. 3, 236-252(Oct 1976). 

This study quantifies the short-run impacts of reclamation on 
Strip mining costs, coal prices, production, and employment in 
Appalachia. A process analysis model is developed and used to 
estimate short-run strip-mined coal supply functions under condi- 
tions of alternative reclamation requirements. Then, an econometric 
model is developed and used to estimate coal demand relations. Our 
results show that full reclamation has rather minor impacts. In 1972, 
full reclamation would have increased strip-mined coal production 
costs an average of $0.35 per ton, reduced strip-mined coal produc- 
p~ by 10 million tons, and cost approximately 1600 jobs in Appala- 
chia. 


20306 Clean coal: what does it cost at the busbar. EPRI J.; 1: No. 
9, 6-13(Nov 1976). 

Ten major options are proposed as an adequate set of varia- 
bles for evaluating coal fuel technologies. Present standards apply 
only to direct firing of coal and concentrate on removing 80 to 90% 
of sulfur oxides. Capital and busbar power costs are compared to 
select the ten best ways to burn coal. Cost estimates of plants will be 
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used in determining research and development programs for coal 
utilization and coal conversion. Direct firing options are (1) pulver- 
ized low-sulfur coal, (2) high-sulfur coal with wet alkali — 
and on-site disposal of sludge, (3) pulverized high-sulfur coal wit! 
regenerative scrubbing and gas reduction to elemental sulfur, (4) 
pulverized coal at atmospheric pressure in a fluidized bed containing 
dry limestone, and (5) pulverized solvent-refined coal. A liquid firing 
option uses petroleum-type fuel. Low-Btu gas firing offers two 
methods: (1) after gasification in a moving bed with Lurgi gasifier 
and acid gas removal by the Selexol process, and (2) after gasifica- 
tion in atmospheric, two-stage entrained gasifier, with acid 
removed by the Stretford process. Two medium-Btu gas firing 
methods are: (1) after gasification in slagging moving-bed gasifier 
with the Selexol process, and (2) after pressurized gasification in 
two-stage entrained gasifier with Selexol process. (DCK) 


PETROLEUM 
REFER ALSO TO CITATION(S) 19281 


20307 Oilspill risk analysis for the North Atlantic Outer Conti- 
nental Shelf lease area. Smith, R.A.; Slack, J.R.; Davis, R.K. Reston, 
VA; Geological Survey (1976). 57p. U.S. Geological Survey, 410 
National Center, Reston, VA 22092. 

An oil spill risk analysis was conducted to determine relative 
environmental hazards of developing oil in different regions of the 
North Atlantic Outer Continental Shelf lease area. The study ana- 
lyzed probability of spill occurrence, likely path of pollutants from 
spills, and locations in space and time of recreational and biological 
resources likely to be vulnerable. These results are combined to yield 
estimates of the overall oil spill risk associated with development of 
the lease area. (auth) 


NATURAL GAS 
REFER ALSO TO CITATION(S) 19290 


HYDROGEN AND SYNTHETIC FUELS 
REFER ALSO TO CITATION(S) 20302, 20448, 20449, 20452, 20454 


20308 Air, water, nuclear power make gasoline. Steinberg, M. 
(Brookhaven National Lab., Upton, NY); Baron, S. Energy (Stam- 
ford, Conn.); 1: No. 4, 27-29(1976). 

An investment in nuclear synthetic transportation fuel makes 
more economic sense because it is a renewable resource and the 
investment would be 31% less than the current capital outflow to the 
Organization of Oil Exporting Countries. Nuclear energy can be 
used to remove carbon dioxide (CO2) from the atmosphere or the 
oceans and hydrogen from water and combine the two to make 
gasoline. Nuclear generating plants can be used to produce synthetic 
gasoline in the off-peak hours. The basic process uses thermal and 
electrolytic decomposition of water. Hydrogen and CO: are com- 
bined thermocatalytically to make methanol, which is then dehy- 
drated. Various methods for extracting CO2 have been tried with the 
most economic atmospheric process by absorption/stripping in car- 
bonate solution. The atmosphere allows more flexibility in plant 
sites, but is less economical than the sea as a CO: source. High- 
temperature electrolytic cells promise to be the most economical 
way of extracting hydrogen. Of the synthetic carbonaceous fuel 
types, methanol is the most convenient and specific fuel to form by 
combining COz and H. Relative merits of methanol are outlined and 
tables project capital and production costs. (DCK) 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 19440, 19618, 19623, 20213, 
20256, 20258, 20276 


20309 (UCRL—52143) 1972 flow of electrical energy in Califor- 
nia and its relationship to selected county level characteristic param- 
eters. Haven, K.F. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 4 Oct 1976. Contract W-7405-ENG-48. 62p. Dep. 
NTIS $4.50. 

Flows of electrical energy in California in 1972 are analyzed 
by utility company and by California County and the use of electri- 
cal energy is specified by residential, commercial, industrial, and 
public sectors within each county. In addition, regression analyses 
were made comparing each of these categories of county electrical 
energy use to nine nonenergy characteristics of each county: county 
size, county population, total county employment, total county 
payroll, total county commercial employment, the percentage of 
occupied dwellings in the county representing separate living struc- 
tures, the average number of occupants per occupied dwelling, 
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county industrial employment, and total county heating and cooling 
degree days. The noneconomic categories of county size, percentage 
of houses in the county, and average number of occupants per 
dwelling exerted the greater influences on electrical demands in the 
final set of regression equations. 


20310 B pe toe Industrial organizations and large-scale 

of electrical energy. 1975. Translated from pp 355-383 of 
—twaEe Mineral ol Und Chemie, 1975. 52p. 
Dep. NTIS $4.50. 

Data on industrial organizations and large-scale producers of 
electrical energy are compiled for 28 firms. Information is published 
on their managers and management, contracting agents, capital, 
goals, stockholders, dividends, production capacities, physical plant 
data, and participating firms. 


20311 Study of electrical in the Public Service 
and Gas 


Final report. New York; Dubin-Bloome Associates, P.C. (1976). vp. 
Dubin-Bloome Ass., P.C., 42 W. 39th St., New York, NY. 

In January 1976, the PSE and G Co. applied for a rate 
increase of 25% for all electric and service; justification was 
based mainly on a load forecast indicating electrical energy demand 
would increase about 4.1% per year over the next 15 years. The 
New Jersey Department of Public Advocate, Division of Rate 
Council questioned the necessity for building the new plants re- 
quired, thereby questioning the necessity for raising the needed 
capital and consequently the necessity for this rate increase. Dubin- 
Bloome Associates were requested to investigate two questions: (a) 
is the load forecast submitted by the utility as justification for their 
generating plant construction program “correct”; and (b) what alter- 
natives exist that could modify the need for’ constructing these 
es plants. In order to evaluate the utility's load forecast, 

ubin-Bloome Associates prepared an independent load forecast 
based upon a “business as usual” set of assumptions. In order to 
determine the effectiveness of certain alternatives, additional fore- 
casts assuming a concerted energy conservation program, wide-scale 
use of solar energy, and intensive use of total energy and co- 
generation plants were prepared. (MCW) 


20312 Electric ity Council of Texas intertie situation. A 
Research 


Service at the request of 
Lee Metcalf, Chairman, Subcommittee on Materials and 
Fuels of the Committee on Interior and Insular Affairs, United States 
Senate. Washington, DC; Committee on Interior and Insular Affairs 
(1976). 37p. GPO. 

Congressional interest in the concept of a national power grid 
system — ted this study of the Electric Reliability Council of 
Texas 'T) and its possible intertie with the Southwest Power 
Pool (SPP) Internal disputes at ERCOT revolve around both the 
desirability and feasibility of such a l. Areas of disa; ent are 
(1) the fear of an unusable nuclear facility, (2) antitrust lawsuits, (3) 
potential economies, and (4) ——- by the Federal Power Com- 
mission (FPC). The Congressional Research Service findings indi- 
cate the venture will provide economies for both ERCOT and SPP. 
The study does not support the position of intertie opponents who 
feel avoidance of interference and the need to serve Texas 
customers first outweigh potential economic benefits. A decision in 
the antitrust lawsuit against Texas Electric Service Company 
(TESCO) will a to resolve this question and will affect the future 
position of ERCOT. The study reviews development of intrastate 
power pools in Texas, provides economic and production data, and 
outlines the legal aspects of regulation and current lawsuits. It is 
noted that the shortage of natural gas may preclude further argu- 
ment over the need to build large nuclear or coal-fired plants. 
(DCK) 


Reliabili 
study prepared by the Congressional 


20313 Fossil and nuclear fuel for electric utility generation: re- 
quirements and constraints, 1976—1985. Princeton, NJ; National 
Electric Reliability Council (1976). 27p. National Electric Reliability 
Council, Research Park, Terhune Rd., Princeton, NJ 08540. 

The electric utility industry has already embarked on a course 
to reduce its dependence on natural gas and oil—especially imported 
oil—by installing new coal-fired and nuclear generating units. These 

rograms are being thwarted, however, by many constraints: lack of 
firm government commitment to the use of coal and uranium; delays 
in developing new coal-mining capability, especially of Western low- 
sulfur coal; doubts about the adequacy of coal transportation facili- 
ties; 2 aap over clean air regulations; uncertainties surround- 

ing mining and milling uranium; and unresolved issues of the nuclear 
fuel cycle. Estimates of the energy output required from the mix of 
existing and projected power oo to supply the demands for 
electricity i at a somewhat less than rical rate indicate 
that between 1976 and 1985: coal-fired generation, while continuing 
to supply approximately 45 percent of the energy, will require more 
than a doubling of coal supply; nuclear generation increase 
nearly threefold; oil-fired generation will require about 22 percent 
nese tol of & > THUR cad Gein conan Ganatidlly cuactatt ot Gut 
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level through 1985; gas-fired generation will require 60 percent less 
~ in 1985 than in 1976; hydro-generation will continue to supply a 

creasing portion of the United States energy requirements; and 
other generation, such as geothermal and the esoteric forms under 
research and development, evil i in total provide less than 0.5 percent 
of the total electric energy requirement. (MCW) 


20314 Electric utilities and future shock: choice or chance. Rob- 
ertson, J.B. (Federal Energy Administration, Seattle). Public Power; 
34: No. 1, 20-22(1976). 

Adapted from an address to the thirty-ninth annual meeting of 
the bt oe go ee Utility Districts’ Association in Seattle, 
Wash., Dec. 4, 197 

"The “sce utility industry has had to bear much of the brunt 
of changing social values, ran; — from equal employment rights to 
rising environmental safeguard expectations, the Caer says. Some 
have adapted to these social changes; others have resisted, some- 
times bitterly. Accelerating social changes, the nation’s move to 
reduce our vulnerability to foreign imported oil, and the continuing 
climb of energy costs across our nation and the world suggest that 
the electric utility industry is in for some additional future shock. 
The subjects of six future shocks discussed are: kW and capital, 
demand control, nuclear moratorium, community impact, public's 
right to know, and land use. Mr. Robertson hopes that the utility 
executives will use each of the Future Shocks as a stimulus to add to 
pw A wom: knowledge about the industry, its problems, and its 

med role; he adds, “this will enable you to take a responsible, 
inform public into your confidence in your decision-making.” 


20315 6th annual review of overall reliability and adequacy of the 
North American bulk power systems. A report by Interregional Review 
Subcommittee of the Technical Advisory Committee. Princeton, NJ; 
National Electric Reliability Council (1976). 28p. National Electric 
oa Council, Research Park, Terhune Rd., Princeton, NJ 

In this sixth annual review, the National Electric Reliability 
Council (NERC) has found that the problems and threats to future 
electric supply which were reported a year ago still exist. In report- 
ing on these problems last year (1975), NERC urged speedy resolu- 
tion of these problems “to avoid a crisis in the not-too-distant future 
which will lead to a period of electrical energy shortages of increas- 
ing magnitudes.” In the one year that has transpired, NERC has 
found that very little, if any, progress has been made to resolve these 
issues and, therefore, there is now greater concern regarding the 
future adequacy and reliability of the nation’s electric power supply. 
The nation has moved one year closer to the brink of a severe 
electric energy crisis. Five areas reported on are: trends affecting 
electric energy supply; reliability of future bulk power supply; the 
transmission network; fuel supply for the future; financial consider- 
ations; and legislative, regulatory, and administrative issues. Even 
though the report is addressed for the most part to specific issues 
within the United States, the problems are similar to those in the 
Canadian utility systems. (MCW) 


20316 Potential of natural energy sources. Denton, J.D.; Glan- 
ville, R.; Gliddon, B.J.; Harrison, P.L.; Hotchkiss, R.C.; Hughes, 
E.M.; Swift-Hook, D.T.; Wright, J.K. London; Central Electricity 
Generating Board (1976). 13p. CEGB, Press and Publicity Office, 
Sudbury House, 15 Newgate St., London ECIA 7AU. 

Reprinted from CEGB Research No. 2. 

Apart from fossil fuels and nuclear energy, five main alterna- 
tive sources of power for electricity generation are: the sun, the 
wind, the waves, the tides, and the heat inside the earth. Each has 
been examined for its relevance to the energy situation in Britain and 
in particular to the CEGB’s requirements as an electrical utility. 
None emerges from the analysis as directly competitive with nuclear 
power, provided that nuclear fulfills — expectations. As an 
insurance against unforeseen delays in the nuclear program, howev- 
er, one or two of the options may well be worth closer consider- 
ation, particularly wave a. for which Britain is favorably 
placed. The best immediate t for using solar energy falls 
outside the province of the cEG in the area of domestic water 
heating. Wind power, despite the "windiness of the British Isles, 
suffers in practice from a low load factor, which would greatly 
inflate the capital cost. Geothermal power in Britain, oy ecologically 
one of the most stable parts of the world, appears to available 
only at depths too great to be presently attractive for electricity 

eneration. Finally, tidal power, although technically available in 
fimited amounts, again suffers from high capital costs. (auth) 


20317 76 power annual report. Knoxville, TN; Tennessee Valley 
Authority (1976). 33p. TVA Director of Information, 400 Com- 
merce Ave., Knoxville, TN 37902. 

The annual review of the electric power activities of the 
Tennessee Valley Authority contains data on sales, revenues and 
expenses, system operations, power and fuel supply, financing, 
energy conservation, research and development, financial state- 
ments, and operating statistics. A map is included showing the extent 
of the operations of the TVA system. (MCW) 
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20318 Peak load pricing: benefits vs. drawbacks. Tex. Energy; 3: 
No. 1, 2-4(Nov 1976). 

Recent substantial increases in electric power generating costs 
and the resulting higher costs to consumers are causing electric 
utility companies and commissions to consider various ways to 
reduce generating costs. Alternate os schemes, such as peak- 
load or time-differentiated pricing, have been proposed. Peak-load 
pricing has been used in various forms in many European countries. 
However, the benefits and liabilities of using peak-load pricing in the 
United States have not yet been determined, and the concept is 
complex. Some electrical rate experts caution against adoption of 

ak-load pricing without consideration of all possible consequences. 

me of these considerations are presented here. Dr. A. D. Patton, 
Texas A and M University, explains peak-load pricing as a system in 
which "the consumer pays for the energy he uses at a rate that truly 
reflects the cost of providing the energy.” A peak-load pricing 
scheme attempts to establish rate differentials that reflect the times of 
heavy, moderate, or light electric system loading. Rates during peak 
periods are higher because electric generation during peak periods is 
more expensive. Patton believes that peak-load pricing should be 
studied very carefully. To evaluate peak-load pricing and to consider 
the additional costs, the entire scheme must be studied in a systems 
context. It is important to consider the effect of load leveling on 
electric utility operation as well as the benefits derived from a peak- 
load pricing scheme. (MCW) 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 19602, 20306 


20319 (NP—21270) Preliminary study of the causes of delays in 
the construction of selected fossil-fired electric power plants. Brown, 
J.B. Jr.; Fitting, B.D.; Flinn, J.E. (Environmental Protection 
Agency, Washington, D.C. (USA)). 1976. 22p. TIC. 

Results are presented of a preliminary study to identify and 
document environmentally related causes of delays in the construc- 
tion of U.S.-based fossil-fired electrical power plants. An initial 
survey of industry and agency officials resulted in a preliminary 
identification of 18 known fossil power plants that had experienced 
or were experiencing delays in construction. Further evaluation, 
based upon essentially a random selection of 21 fossil plants from a 
list of over 200 fossil plants under construction between 1973 and 
1979, revealed that 14 of these were plants experiencing construction 
delays. Of these delays, however, only 3 were principally for envi- 
ronmental reasons. In addition to an indirect analysis of all plants 
known to be experiencing delays, direct contact was made with a 
total of 39 power plants. Included in this was an in-depth evaluation 
of construction-delay data (from personal interviews) of the Jackson- 
ville Electric Authority's Northside No. 3 and the Los Angeles 
Department of Water and Power's Scattergood No. 3 power plants, 
and intermediate-depth data development (from telephone and letter 
interviews) on 37 other power plants. It was concluded that, for 
these 39 fossil-fueled power plants (over half of which were selected 
because there was preliminary evidence of environmental delays), 20 
were found in fact to have experienced some delays on environmen- 
tal or land use grounds. Water quality, air quality, environmental 
impact statements, and siting and zoning considerations have all 
contributed to delays. For the delays active in the 39 plants exam- 
ined, water and air quality concerns dominated as major environ- 
mental delay factors. Construction schedule setbacks for these fossil 
power plants resulted from activities at local, state, and Federal 
levels of government. No one agency predominated. 


20320 Fuel cells offer flexibility and more efficiency. Lawrence, 
L.R. Jr. (Energy Research and Development Administration, Wash- 
ington, DC). Public Power; 34: No. 3, 24-26(1976). 

Current research and development efforts in the field of 
electric generation are spotlighting on fuel cells. The fuel cell offers 
the potential of virtually pollution-free and quiet electricity genera- 
tion located anywhere from a central station to the basement of an 
individual home and operating on any of a variety of fuels. The fuel 
cell is a direct conversion process, converting chemical energy 
directly into electricity through an electrochemical process best 
described as electrolysis in reverse. This direct conversion process is 
capable of much higher theoretical efficiencies than a heat engine 
because it is not limited by the Carnot cycle. A 40-kW prototype 
fuel cell generating unit under test completes the fuel to electricity 
conversion process at 30 percent to 40 percent efficiency. This 
efficiency remains nearly constant from fil power down to 25 
percent rated capacity. In actual use, a fuel cell power plant consists 
of three basic segments: a fuel processor, the fuel cell stack itself, and 
a power conditioner. Fuel cell efficiencies must include the efficien- 
cies of all three segments which, when put together, convert a 
hydro-carbon fuel to bus bar electricity. 


20321 History and philosophy of supervisory control of TVA 
hydro plants. Herndon, R.H.; Hewit, R.F. (Tennessee Valley Au- 
thority, Knoxville). JEEE Trans. Power Appar. Syst.; PAS-95: No. 4, 
1177-1181(1976). 
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From IEEE PES winter meeting and Tesla symposium; New 
York, NY, USA (25 Jan 1976). 

The first eight hydroelectric generating stations built by TVA 
were staffed with both electrical operators and hydraulic operators 
and operating costs were high. After successful operation of two 
single-unit plants via supervisory control, it was decided for eco- 
nomic reasons that new plants would be either supervisory con- 
trolled or certain features would be provided so only electrical 
operators would be required. Also, existing stations were to be 
converted to one of these types of control. As a result, TVA now 
has 4 plants that were converted to supervisory control, 8 plants 
built equipped for supervisory control, 2 plants built to require only 
electrical operators, and 13 plants that were modified to eliminate 
the need for hydraulic operators. After many years of successful 
operation of these control systems, design work has now begun, in 
the interest of system efficiency and economy, on system-wide 
supervisory control from five area dispatch control centers. Initially, 
four existing hydro plants and a new pumped-storage plant will be 
incorporated into this control system. 


20322 Thermal plants will ease New Zealand's energy crisis. 
Scott, W.E. Energy Int.; 13: No. 5, 21-23(May 1976). 

Hit hard by rising oil prices and a succession of dry years 
diminishing hydroelectric output, New Zealand has been looking at 
her offshore resources for power generation. Huntly power 
station is the first of a planned series of large thermal plants in the 
North Island. The first of four generating sets is scheduled for 
commissioning in 1978 and will be initially fired with coal. When the 
station is completed, three units will burn gas and one coal on a 
rotating basis to ensure that the coal-firing mechanism for each unit 
is functioning properly. The next large station to be built will be a 
gas-fired plant in the Auckland area. As this station is commissioned, 
gas will be diverted to it from Huntly and the Huntly fuel ratio will 
be reversed so that three units will burn coal and one gas. Huntly is 
to be a baseload station with an estimated annual production of 5456 
GWh by 1981; this is for a year of average rainfall. In a dry year, 
however, it is planned that generation would be stepped up to a 
maximum of 6300 GWh at 75% load factor. The social and econom- 
ic impacts of the Huntly power project will be monitored in a study 
announced by the Minister of Works and Development. The effects 
that building the station, the associated mining development and 
expansion of Huntly town will have on both the Huntly borough and 
the wider Waikato region will be examined. (MCW) 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 19618, 20209, 20226, 20254, 
20255, 20259, 20265, 20277, 20294, 20354, 20357, 20362, 20381, 20401 


20323 (IDOE-RS—76-04) Illinois industrial energy consumption 
during 1971 and 1975. Survey results and estimations. Grandys, A.K. 
(Illinois Dept. of Business and Economic Development, Springfield 
(USA)). May 1976. 126p. NTIS. 

This report seeks to define the direct consumption pattern of 
industrial energy during 1971 at the four digit Standard Industrial 
Classification (SIC) level and to present the results of the 1975 
Illinois Industrial Fuel Use Survey, which identifies how specific 
fuels are used in industry by end-use categories at the three digit SIC 
level. Part I (1971 estimations) presents fuel usage estimates for 
seven fuel groups. Fuel usage was estimated for Illinois industry at 
the four digit SIC code level from the 1973 Census of Manufactur- 
ers. Part II (1975 Survey Results) identifies energy use patterns of 
industry in Illinois. Respondent information is shown by fuel type 
(coal, diesel, residual, natural gas, propane, electricity and other). 
Respondents figures are shown by the percent distribution of usage 
for each of six known processes. 


20324 (ORNL/CON—6) Energy and cost analysis of residential 
refrigerators. Hoskins, R.A.; Hirst, E. (Oak Ridge National Lab., 
bay (USA)). Jan 1977. Contract W-7405-ENG-26. 55p. Dep. NTIS 


A detailed computer model is developed to calculate energy 
flows and electricity use for residential refrigerators. Model equa- 
tions are derived from applications of the first law of thermodynam- 
ics, analysis of manufacturers’ literature, and related studies. The 
model is used to evaluate the energy (and associated initial cost) 
impacts of alternative designs to reduce refrigerator energy use. 
Model results show that 56 percent of the total heat gain in a typi 
0.45 m* (16 ft*) top-freezer refrigerator is due to conduction through 
cabinet walls and doors. The remaining AF ses is from door 
openings, heaters, fans, food, gasket area infiltration, and miscella- 
neous heat sources. Operation of the compressor to remove this heat 
and maintain the refrigerated at constant temperatures ac- 
counts for 70 percent of the unit's electricity use. The remainder is 
for operation of heaters and fans. Several energy-saving design 
changes are examined using the energy model. These changes are: 
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increased insulation thickness, improved insulation conductivity, re- 
moval of fan from cooled area, use of anti-sweat heater switch, 
improved compressor efficiency, increased condenser and evapora- 
tor surface areas, and elimination of the frost-free feature. Applica- 
tion of all these changes would reduce refrigerator electricity use 71 
these 


percent and increase initial cost 5 percent. Implementing all 
changes except for elimination of the frost-free feature would reduce 
electricity use 52 percent and increase initial cost 19 percent. These 
results show that there are large opportunities for reducing refrigera- 
tor electricity use with only slight initial cost increases. 


20325 (PB—245759) Energy use patterns 

nonmetallic mineral (phase 4: energy data and flowsheets, 
Research report. (Battelle Columbus 

a Ohio (USA)). 27 Jun 1975. Suman $0144093. 192p. NTIS 


This report covers 14 high-priority commodities (aluminum, 
calcium, cement, ceramics, chlorine, copper, glass, iron and steel, 
lead, nitrogen, phosphorus, refractories, sulfur, and zinc) and in- 
cludes energy requirements for ag A primary products. 
These commodities and their appropriate products were 

ly selected for this study because of an oo: aa relatively 

total annual energy requirement to produce or because of the 
large tonnage produced each year. All of these commodities are 
po ng basic industrial materials and therefore this detailed 
appraisal is of particular value in assessing the national 
por of energy consumption. This study is different from the usual 
energy analysis because it includes estimated energy values for 
mining and beneficiation, consumable raw materials, transportation, 
and fuels and electrical energy. (GRA) 


20326 Energy consumption and economic = Linden, 
H.R. Chicago; Institute of Gas Technology (1976). 3 

From 13. world gas conference; London, Pagikad (Jun 1976). 

The historical role of energy use in the social and economic 
progress of mankind is reviewed and related to current energy 
policy issues. The conflicting aims of energy conservation and of 
economic growth are analyzed in some detail with icular refer- 
ence to the developments following the 1973-74 oil embargo and 
precipitous increase in world oil prices. The growing importance of 
natural gas in the world energy balance is considered in the light of 
difficulties encountered when supply can no longer meet growing 
demand and decisions have to be made on alternate means of 
supplementation. In this regard, the issue of the relative economics 
of electric energy supply and the direct use of hydrocarbon fuels 
from either petroleum or synthetic sources will be considered. 
(Summary) 


20327 Residential energy use alternatives: 1976 to 2000. Hirst, E. 
10) Ridge National Lab., TN). Science; 194: 1247-1252(17 Dec 
1976). 

A comprehensive engineering-economic model of residential 
energy use (developed at ORNL) was used to evaluate the energy 
impacts of various energy conservation yee The model simu- 
lates household energy use at the national level for four fuels, six end 
uses, and three housing types—single family, multifamily buildin; 
and trailers. Several cases were run with the model to determine the 
impacts on energy use of each factor, in isolation, and in combination 
with other determinants of fuel use. Dr. Hirst concludes the follow- 
ing: (1) residential energy use will grow more slowly during the last 
quarter of the 20th century than it did during the third quarter; (2)a 

high forecast” developed in the study is not valid because it was 
assumed that fuel prices will hold constant (1975), that household 
formation and personal income will increase rapidly, and that the 
1960-1970 trend in housing choices (away from single-family) = 
not continue; (3) implementation of energy conservation pro 
raise fuel prices can have significant energy impacts; (4) imp icone. 
tion of a program to increase efficiency of residential equipment by 
1980, as specified in the Energy Policy and Conservation Act, can 
cut energy use in the year 2000 by at least 10 percent; and (5) 
programs to improve thermal integrity of residential structures can 
ay alee significant energy savings during the next 25 years. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 20287, 20328 


SOLAR 
REFER ALSO TO CITATION(S) 19569 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 19588, 19589, 19590 


ENERGY CONVERSION 


OTHER 
REFER ALSO TO CITATION(S) 19509, 19510, 19601, 20219, 20249 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 20287 


20328 Eleventh intersociety py conversion engineering con- 
ference. Volume I. Proceedings of a conference held in State Line, 
Nevada, September 12—17, 1976. i York; American Institute of 
Chemical Engineers (1976). 1007p. (CONF-760906—P1). 

From 11. intersociety energy conversion engineering confer- 
ence; State Line, Nevada, United States of America (USA) (12 Sep 


1976). 
A separate abstract was prepared for each of the 143 
included in Part I. All of the abstracts will appear in ERDA ow 
Research Abstracts (ERA), and 21 abstracts were selected 
Energy Abstracts for Policy Analysis (EAPA). (RCK) 


MHD GENERATORS 


DESIGN AND DEVELOPMENT 


20329 (AD-A—023135) Fundamental research in explosive 

Final report, 1 Oct 1974—31 Dec 1975. 
Jones, M.S. Jr. (Jones (Malcolm) Associates, Inc., Corona Del Mar, 
a (USA)). Feb 1976. Contract F44620-75-C-0017. 84p. NTIS 


The background experimental work with explosive driven 
MHD generators is reviewed and the major parametric factors are 
outlined. Previously unpublished data on the effects of the density 
and composition of gases originally in the channel is reviewed and it 
is shown that the major conduction path is through the seeded 
detonation products and that the role of the gas is secondary. 
Unpublished data on experiments with bulk seeded charges is also 
presented. It is shown that RDX charges surface seeded with more 
than 100 mg of cesium picrate produced better results than any of 
the bulk seeded charges tested, which contained up to 25% CsNO3. 
A deleterious interaction was observed when bulk seeded char 
were surface seeded with cesium picrate. Analysis of this data 
revealed that the anomolously high internal inductance of the explo- 
sive driven aoe enerator was reduced by increasing the seed 
level, meanin, hat the seed effects both the plasma conductivity and 
inductance. yo of various circulating current systems on the 
explosive derived plasma slug are examined. It is determined that 
di tic surface currents coupled with a thermal ionization 
instability producing a "T-layer’ can be responsible for the mainte- 
nance of the plasma conductivity in the generator. However, such a 
mechanism cannot be responsible for the initial conductivity ob- 
served in the vicinity of the explosive charge in the absence of a 
magnetic field. The physical basis for this original conductivity is 
uncertain. (GRA) 


20330 (FE—1760-22) ery og program for MHD direct 
coal-fired power generation test facility. Quarterly technical progress 
report, April—June 1976. Dicks, J.B.; Tempelmeyer, K.E.; Wu, 
Y.C.L. (Tennessee Univ., Tullahoma (USA). Space Inst.). is Jui 
1976. Contract E(49-18)-1760. 80p. Dep. NTIS $5.00. 

This progress report contains a review of the work carried 
out on different tasks under ERDA Contract E(49-18)-1760 for the 
ae April-June 1976. Three main areas of effort are covered. The 

tation in the existing facility consisted of completing the 
user investigation, studying velocity-slag layer formation, and 
Yo sampling from various materials examination. The designs and 
construction effort consisted of various equipment designs and com- 
pleting the bid package number | for site preparation, etc. Effort was 
also spent on the PERT computer program. The pro; is now 
running; however, further work is needed before it will be complete- 
ly debugged. 


PERFORMANCE AND TESTING 


20331 Explosively driven MHD generator power systems for 
pulse power applications. Teno, J.; Sonju, O.K. (Maxwell Labs., Inc., 
Woburn, rn. MA). pp 151-156 of In Energy storage, compression, and 
switching. Bostick, W.H. (ed.). New York; Plenum Publishing Corp. 
(1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

Explosively driven MHD generators offer one means of gen- 
erating very large bursts of energy directly without the requirement 
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for switching. Since switches for systems using conventional tech- 
niques for generating very high energy bursts are not presently 
available, this feature is very significant. In an explosively driven 
MHD generator, a high enthalpy plasma is generated by detonating 
an explosive charge in a containment chamber; this plasma as it is 
formed is directed toward the channel and expanded at the same 
time. As the plasma moves through the generator channel cutting a 
magnetic field at very high speeds, it generates a high energy pulse. 
This paper reports the results of a preliminary investigation of 
explosively driven MHD generators. The work performed was both 
of an analytical and experimental nature including studies of explo- 
sives, detonators, expansion of detonation products and evaluation of 
conductivity of expanded gases resulting from detonation of explo- 
sive charges. The results of this work provides a sound foundation 
for continuing explosively driven MHD generator research and 
development programs. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


20332 (BNWL—2004-2) Characterization and evaluation of ma- 
terials for the US—USSR MHD . Quarterly report, Janu- 

—March 1976. Bates, J.L. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). 1976. Contract E(45-1)-1830;AGR-14-32- 
0001-1816. 70p. Dep. NTIS $6.00. 

Characterization and development of electrode and insulator 
materials are being performed in support of the International US- 
USSR MHD Power Generation Pro; . MgO insulators and five 
zirconia-base electrodes containing and Y2O; additions were 
examined before and after Phase I testing in the USSR’s U-0O2 MHD 
generator. Characterization includes thermal diffusivity/ conductiv- 
ity, thermal expansion, composition and microstructure. Microstruc- 
tural and scanning microscopy evaluations of the 100 hour, Phase I 
test in USSR’s U-02 are described. 


20333 (ERDA—76/154) Joint U.S.—U.S.S.R. test of U.S. 
MHD electrode systems in U.S.S.R. U-02 MHD facility (phase D. 
Final report. Hosler, W.R. (ed.). (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA); National Bureau of Standards, Washington, 
D.C. (USA); Westinghouse Research Labs., Pittsburgh, Pa. (USA); 
AN SSSR, Moscow. Inst. Vysokikh Temperatur). 1976. 262p. Dep. 
NTIS $9.00. 

The first (Phase I) joint U.S.-U.S.S.R. test of U.S. electrode 
materials was carried out in Moscow between September 25 and 
October 8, 1975 in the Soviet U-02 MHD facility. The test proce- 
dure followed closely a predetermined work plan designed to test 
five different zirconia based materials and the cathode and anode 
electrode wall modules under MHD operating conditions. The mate- 
rials which were selected were 88Zr02-12Y20s, 82Zr02-18Ce02, 
50Zr02-50Ce02, 25Zr02-75Ce02 and 20Zr02-78Ce02-2Ta20s. The elec- 
trode modules were constructed by Westinghouse Research and 
tet Laboratory. Each of the five electrode materials had 
four different current densities established between the anode and 
cathode during the experiment which lasted a total of 127 hours. 
There were four main phases in the test schedule: (1) start-up of the 
channel over a specific heating period. No seed (K2C0s) introduction 
- 18 hours. (2) Electrical tests at operating temperature to investigate 
electro-physical characteristics of the channel and electrodes - 6 
hours. (3) Operating life test - 94 hours. (4) Shut-down of the 
channel over a specific cool down period - 9 hours. All except six 
electrode pairs performed satisfactorily during the entire test. These 
were the pairs which were designated to carry maximum or near 
maximum current density. Five pairs failed early in the life test and 
the sixth pair failed in the last several hours. Failure was not due to 
the electrode materials, however, but due to lead-out melting caused 
by joule heating in the platinum wires. The U-02 facility is described 
and the operational parameters are given for each phase of the test. 
The electrode and insulating walls are described and the appropriate 
parameters that are used to predict the performance of the module 
are given. 


DUCT ENGINEERING AND FLUID DYNAMICS 


(AD-A—015769) Nonlinear loss mechanisms in advanced 
magnetohydrodynamic generators. Final report. Demetriades, S.T.; 
Maxwell, C.D.; Doss, E.D.; Oliver, D.A.; Argyropoulos, G.S. (STD 
Research Corp., Arcadia, Calif. (USA)). 30 May 1975. Contract 
F44620-73-C-0001. 113p. (STD—75-013). NTIS $5.25. 

Development of improved computer codes for solving the 
MHD problem has led to improved techniques for inverting the 
large matrices that appear in the formulation and application of STD 
Research Corporation's direct solution of the electrical part of the 
MHD problem. Application of the STD Research MHD-generator- 
simulation computer codes to real MHD channels has verified the 
validity and accuracy of these codes by direct comparison with 
large-scale experiments. The influence of wall roughness on MHD 
channel performance has been studied theoretically and it has been 
found that roughness effects are calculable and in good a ent 
with experiments. A new phenomenon peculiar to MHD flows, 
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electromagnetic roughness, has been discovered but its investigation 
was limited to qualitative predictions. The influence of electrode 
coatings, electron temperature elevation, thermochemistry and trans- 
port property changes in the boundary layer was investigated and it 
was concluded that most losses in MHD generators originate in the 
boundary ps we and electrode voltage drops are calculable with high 
accuracy. Methods for significantly ——ae the performance and 
longevity of MHD generators by boundary layer and surface coating 
control were investigated theoretically and small-scale experiments 
for verifying these results are recommended. (GRA) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 19343 


FUEL CELLS 


20335 (AD-A—8005649) Bibliography on fuel cells. Report for 
1963—1974. Moreau, D. (Ministerie van Defensie, The Hague (Neth- 
erlands). Technisch Documentatie en Informatie Centrum voor de 
Krijgsmacht). 1974. 54p. NTIS. 

The bibliography is arranged by the following sections: (1) 
General introduction and investigations; (2) electrode reactions — 
2.1 reaction kinetics, 2.2 fuel cells electrodes; (3) hydrogen-oxygen 
fuel cells — 3.1 properties and feasibilities, 3.2 hydrogen and oxygen 
generation; (4) other fuel cell systems; (5) fuel cells electricity 
applications — 5.1 power generation plants, 5.2 portable power 
supply, 5.3 space power supply: (6) fuel cells application: electrical 
propulsion — 6.1 vehicle fuel cells, 6.2 submarine fuel cells. 


DESIGN AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 20172, 20174, 20175, 20176, 
20320, 20344 


20336 Gas generator and enhanced energy conversion systems. 
Erickson, D.C. US Patent 3,975,913. 24 Aug 1976. Filed date 20 Dec 
1973. 14p. 

A gas generator is disclosed which will simply and reliably 
effect a = producing reaction between a gaseous and a liquid 
reactant. The generator can operate at elevated temperatures and has 
heat exchange means incorporated. The gas generator is applied as a 
hydrogen generator to an energy conversion system in which hydro- 
gen from the oe aaa ag ree reaction powers a fuel cell and 
the reaction heat from the hydrogen producing reaction powers a 
thermal engine, thereby enhancing the energy-conversion system 
relative to one in which the hydrogen generator is merely cooled 
and its heat is rejected as waste heat. Other —_ energy conver- 
sion systems based on this gas generator are disclosed. 


PERFORMANCE AND TESTING 


20337 (AD-A—016123) Performance evaluation of a fused-alkali 
electrolyte, internal-reforming fuel cell. Final report. Taborek, E.J. 
(Army Mobility Equipment Research and Development Center, 
Fort Belvoir, Va. (USA)). Apr 1975. 32p. (USAMERDC—2142). 
NTIS 


A fuel cell system using a molten hydroxide electrolyte, a 
nickel cathode, and a reforming anode with a 67 sq cm palladium 
membrane was purchased and tested. The system, operating at 500C, 
—— about 8 watts from hydrogen, methane, and raffinate fuels 

ut appears to achieve — lifetime under only a narrow range 


of operating conditions. Procedures for startup, operation, and shut- 


down were developed. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 20351, 20352 


20338 (AD-A—012283) Carbonaceous catalysts for HsPO, fuel 
cells. Interim report No. 1, August 1974—February 1975. Welsh, 
L.B.; Hervert, G.L.; Spielberg, D.H.; Youtsey, K.J. (Universal Oil 
Products Co., Des Plaines, Ill. (USA)). Mar 1975. Contract 
DAAKO02-75-C-0011. 53p. NTIS. 

Kocite(r) menses are being evaluated as low cost air and/or 
fuel electrocatalysts in phosphoric acid electrolyte fuel cells. 
Kocite(r) materials are composite structures consisting of pyro 
lymers chemically bonded to refractory substrates. Fuel cell elec- 
trodes are fabricated and tested as anodes or cathodes in model fuel 
cells with conventional Pt fuel electrodes as counter electrodes. The 
performance of Kocite(r) materials as electrocatalysts has been stud- 
1ed. The second part of the program is directed toward evaluating 
the performance of Kocite(r) materials as —- catalyst supports. 
Results to date indicate promising fuel cell performance at unusually 
low platinum loadings. 


20339 (AD-A—014067) Research on electrochemical energy con- 
version systems. Interim progress report No. 6, April—October 1974. 
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Adams, A.A.; Foley, R.T. (American Univ., Washington, D.C.). 
Mar 1975. Contract DAAK02-72-C-0084. 29p. NTIS. 

The research has involved work on two tasks: a search for 
electrolytes alternative to phosphoric acid for direct and indirect 
hydrocarbon-air fuel cells, and a study of the corrosion characteris- 
tics of electrolytes for intermediate-temperature hydrocarbon-air fuel 
cells. The effort during this reporting period has been concentrated 
on the further investigation of the electrochemical behavior of 
trifluoromethanesulfonic acid monohydrate as a fuel cell electrolyte. 
The studies dealt with the use of methanol as a fuel, both from 
electrooxidation at a platinum electrode and from its tendency to 
interfere with the air electrode. Methanol dissolved in CF3SOsH . 
H2O was electrooxidized over a temperature range of 23C to 135C 
with the highest rate in the neighborhood of . At temperatures 
above 1 vaporization losses are excessive. Methanol interferes 
with the air electrode. The electrochemical activities of hydrogen, 
propane, and air were investigated at a platinum electrode in 
CFsSOsH . H2O at 23C. 


20340 (AD-A—016223) Carbonaceous catalysts for HsPO, fuel 
cells. Final technical report. Welsh, L.B.; Leyerle, R.W.; Hervert, 
G.L.; Youtsey, K.J. (Universal Oil Products Co., Des Plaines, Ill. 
(USA)). Sep 1975. 64p. NTIS. 

Kocite (trade mark) materials have been evaluated as low cost 
air and/or fuel electrocatalysts in phosphoric acid electrolyte fuel 
cells. Kocite materials are composite structures consisting of pyropo- 
lymers chemically bonded to refractory substrates. Fuel cell elec- 
trodes were fabricated and tested as anodes or cathodes in model 
fuel cells with conventional Pt fuel electrodes as counter electrodes. 
The research efforts have been divided into two parts. First, the 
eg need of Kocite materials as electrocatalysts has been studied. 

bulk of the program has been directed toward evaluating the 
performance of Kocite materials as platinum catalyst supports. 


20341 (AD-A—016792) Development of a low-cost, light-weight, 
efficient, 1.5 kW inverter. Final report. Suelzle, L.R.; Suelzle, J.S. 
(Delta Electronic Control Corp., Costa Mesa, Calif. (USA)). Sep 
1975. Contract DAAK02-74-C-0388. 48p. (DECC—61098-003). 
NTIS $3.75. 

The effective use of low-voltage dc power sources, such as 
fuel cells and batteries, requires efficient power conversion equip- 
ment to provide ac voltages. The development of a silent, light- 
weight inverter is discussed in this paper. The inverter is capable of 
delivering 1.5 kW into a 0.8-1.0 power factor load at 120 or 240 Vac 
and at 60 or 400 Hz. (GRA) 


20342 (AD-A—023689) Research on electrochemical energy con- 
version systems. Technical report No. 7. Final, October 1971—June 
1975. Adams, A.A.; Foley, R.T. (American Univ., Washington, 
D.C.). Dec 1975. Contract DAAK02-72-C-0084. 120p. NTIS. 

The research on electrochemical energy conversion system 
has involved work on two tasks: a search for electrolytes alternative 
to —_ acid for direct and indirect hydrocarbon-air fuel cells, 
and a study of the corrosion characteristics of electrolytes for 
intermediate-temperature hydrocarbon-air fuel cells. A tabulation of 
the characteristics of an ideal fuel cell electrolyte established that 
there were five classes of chemical compounds that could be the 
sources of new, improved electrolytes. One class, the fluorinated 
sulfonic acids, through one member of the _ class, 
trifluoromethanesulfonic acid monohydrate, was investigated in 
some depth. This compound, when used as an electrolyte in hydro- 
carbon-air half cells, exhibits exceptional properties in comparison to 
conventional electrolytes such as phosphoric acid. The electrooxida- 
tion of propane and hydrogen is increased by an order of magnitude. 
The limiting current for the electroreduction of oxygen is increased 
somewhat but the o circuit potential for the air electrode is 
increased from 0.98 V (in phosphoric acid) to 1.13 V. 


20343 (AD-A—025326) Optimization Pt-doped 
Kocite(trademark) electrodes in HsPQO, fuel cells. Interim progress 
report No. 1, September 1975—February 1976. Welsh, L.B.; Leyerle, 
R.W.; Hervert, G.L. (Universal Oil Products Co., Des Plaines, II. 
(USA)). Mar 1976. Contract DAAG53-76-C-0014. 53p. NTIS. 

The use of Pt-doped Kocite(trademark) materials as low cost 
air and/or fuel electrocatalysts in phosphoric acid electrolyte fuel 
cells is being optimized. Kocite materials are composite structures 
consisting of pyropolymers chemically bonded to refractory sub- 
strates. Fuel cell electrodes are fabricated from these materials and 
tested as anodes or cathodes in model fuel cells with teflon bonded 
Pt black electrodes as counter electrodes. Kocite materials are 
currently being produced in 200-400 quantities using two types 
of high surface area aluminas. Lifetime testing of Kocite electrodes 
as cathodes indicates no catalyst deterioration occurs for periods in 
excess of 500 hours for temperatures from 140 to 180C. Both the 
thickness and density of the catalyst layer have been varied as part of 
the program to optimize the electrode structure. Preliminary results 
indicate little change in performance with catalyst layer density, but 
suggest that an improved performance may be obtainable with a 
thinner catalyst layer. 
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20344 (AD-A—026164) Improved electrolyte for direct oxida- 
tion fuel cells, Walker, G.W.; Lawrence, R.V.; Adams, A.A. (Army 
Mobility Equipment Research and Development Center, Fort Bel- 
voir, Va. (USA)). 1976. 14p. NTIS. 

technological base of the modern army is heavily depen- 
dent on electrical power generation for its sophisticated weapons, 
communications and detection systems. The diversity of such s 
tems has resulted in no single power generation system being sui 
for all applications. The engine generator and secondary battery 
have long been the mainstays for field generator sets, with depend- 
ability and ease of transportation being two of their more important 
characteristics. With the increasing trend toward equipment mobility 
and the development of new sensitive intrusion detection de- 
vices, which must operate in remote locations, undetected by the 
enemy, as well as in command areas, new emphasis is being placed 
on silence efficiency and long term life capabilities. The fuel cell, and 
in particular the direct oxidation fuel cell, has the capability of 
meeting the electrical power requirements for low power applica- 
tions. Research and development is discussed. 


20345 (AD-B—007344) Investigation of acid-resistant electroca- 
talysts for fuel cells. Meier, H.; Tschirwitz, U.; Zimmerhackl, E.; 
Albrecht, W. (Bundesministerium der Verteidigung, Bonn (Ger- 
many, F.R.). Abt. Wehrtechnik). 1975. 113p. (BMVG-FBWT—75- 
6). NTIS. 

Research concerning organic electrocatalysts is reported. The 
synthesis of electrocatalysts belonging to a class of polymeric metal- 
phthalocyanines and procedure for testing the electrocatalytic prop- 
erties of these polymers are discussed. A high catalytic activity for 
oxygen reduction in H2SO, was obtained with carbon-teflon elec- 
trodes possessing polymeric iron-phthalocyanine compounds. The 
current density was 20 - 80 mA/sq cm for a potential of 850 - 650 
mV (std. hydrogen electrode) at room temperature. The potentials of 
the electrodes with polymeric phthalocyanine complexes of iron 
(and cobalt) as catalysts show only a relatively small decrease with 
time which is in the order of less than 100 mV at a load of 20 mA/sq 
cm during 1000 hours. A model concerned with the electroreduction 
of oxygen on phthalocyanines is discussed. 


20346 (PB—251263) Evaluation of the feasibility of low-cost 
carbon dioxide removal/transfer methods for fuel cell application. 
Final report. Giner, J.; Swette, L. (Giner, Inc., Waltham, Mass. 
(USA)). Nov 1975. 222p. NTIS $7.75. 

The objective of this study has been to investigate the feasibil- 
ity of removing carbon dioxide from hydrogen for two specific fuel 
cell system applications. In the first application, CO2 is to be re- 
moved from H2/CO2 mixture to produce pure hydrogen that can be 
used in an alkaline electrolyte fuel cell. In the second ——— 
CO, has to be added to the air entering the fuel cell cathode. Topics 
discussed include general considerations regarding hydrogen and 
carbon dioxide separation; specific separation methods; analysis of 
the alkaline fuel cell system; the molten carbonate system; experi- 
ments on hydrogen purification by electrolytic transfer; and experi- 
ments aimed at determining whether partially hydrophobic carbon 
particles would provide more efficient packing for CO2 absorption 
towers than conventional packing. (GRA) 


20347 Copper electrodes for formaldehyde—air type fuel cells. 

Matsuda, F.; Koyama, Y.; Hosono, Y.; Takahashi, T. (to Mitsui 

Toatsu Chemicals, Inc.). Japanese Patent 1975-21,236. 6 Mar 1975. 

Filed date 29 Jun 1973. Sp. 

A procedure for press molding Raney copper powders on a 
copper screen for use as an electrode in formaldehyde—air fuel cell 
is described. 

20348 Solid electrolyte for fuel elements. Stepanov, G.K.; Rodi- 
ina, E.N.; Sinel'‘nikova, A.P. (to Ural Inst. of Electrochemistry). 
SSR Patent 465,681. 30 Mar 1975. Filed date 16 Aug 1973. vp. 

A procedure for fabricating lithium aluminosilicate electro- 
lytes for fuel cells is described. The electrolyte is made of a mixture 
of 5 to 15 percent AlOs, 25 to 43 percent SiOz, 47 to 70 percent 
LiO. 


20349 Pressurized fuel cell power plant. Bloomfield, D.P.; 
Cohen, R. (to United Technologies Corp.). US Patent 3,972,731. 3 
Aug 1976. Filed date 12 Feb 1975. 12p. 

A fuel cell power plant for producing electricity uses pressur- 
ized reactants in the cells. The air is compr by compressor 
apparatus which is powered by waste energy produced by the power 
plant in the form of a hot pressurized gaseous medium, such as the 
exhaust gases from the cathode side of the cells. For example, the 
compressor apparatus may comprise a compressor and a turbine 
which are operably connected. The exhaust gases from the cathode 
side of the cell are delivered into the turbine which drives the 
compressor for compressing the air delivered to the cells. 19 Claims, 
4 Drawing Figures. 


20350 Tailored-carbon substrate for fuel cell electrodes. Wither- 
spoon, R.R.; Adams, R.L. (to General Motors Corp.). US Patent 
3,985,578. 12 Oct 1976. Filed date 27 Jun 1975. 14p. 
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In accordance with a preferred embodiment of this invention, 
the polarization of overvoltage of a carbon black-based air cathode is 
significantly reduced by adding from 1 to 5 percent, by weight based 
on the total carbon composition, of carbon derived from 
poly(vinylidene chloride) (PVdC) to the carbon black, prior to the 
formation of the electrode. To accomplish this, the porous and 
particulate carbon black is initially blended with a solution of PVdC; 
the resulting blend is dried, and then dehydrochlorinated and baked 
at a temperature in the range of from 900°C to 1,100°C. The 
electrocatalytic layer of the cathode is then prepared from this 
tailored carbon substrate. 4 claims, 8 drawing figures. 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 

20351 (AD-A—026053) Surface research for development of new 
electrocatalysts for acid electrolyte fuel cells. Joebstl, J.A. (Army 
Mobility Equipment Research and Development Center, Fort Bel- 
voir, Va. (USA)). 1976. 15p. NTIS. 

The mechanisms of selected electrochemical reactions are 
very similar to the mechanisms of the appropriate heterogeneous 
catalytic gas reactions. Therefore heterogeneous catalytic reactions 
can be utilized to screen materials for their potential applicability as 
electrocatalysts in fuel cells. Similarly, surface research on supported 
catalysts supplies invaluable information of the chemical interaction 
between catalyst and substrate and thus furthers the development of 
electrocatalysts with increased temperature stability. 


20352 (AD-A—027525) oy of electrochemical reac- 
tions on non-metallic surfaces. Yeager, E. (Case Western Reserve 
Univ., Cleveland, Ohio (USA). Feb 1976. Contract N00014-75-C- 
0953. 28p. (TR—44). NTIS. 

Oxygen electrocatalysis has assumed new importance because 
of the involvement of the O2 electrode in various fuel cells and 
electrolyzer systems, for O2 electroreduction to proceed at reason- 
able current densities requires the adsorption of the O2 molecule or 
ion on the electrode surface. Various models for the interaction of 
such O2 species with surfaces and the corresponding pathways for 
the electro-reduction are considered. Generally peroxide mecha- 
nisms are predominant in aqueous solutions on non-metallic as well 
as metal surfaces but this leads to less favorable opcrating potentials 
for O2 cathodes. A number of reasonably effective O2 electroreduc- 
tion catalysts have been identified for alkaline solutions but so far 
only high area platinum appears to combine reasonable activity and 
stability in acid electrolytes. Various electrocatalysts for which 
results have been reported in the literature are summarized. The 
electrochemical behavior of various carbons and graphites, lithiated 
NiO and various defect metal oxides including RuO2/Ti is consid- 
ered in some detail relative to O2 generation as well as reduction 
kinetics. 


POWER CYCLES 


BRAYTON 


REFER ALSO TO CITATION(S) 19491, 19492, 19494, 19495, 
19496, 19497, 19498, 19499 


STIRLING 


20353 Stirling cycle engine: new look at an old idea. Cuttica, J.J. 
(Energy Research and Development Administration, Washington, 
DC). Public Power; 34: No. 5, 50-52(1976). 

The external combustion characteristic of the Stirling cycle 
engine has stimulated the interest of ERDA to investigate the 
engine’s potential energy conservation role in stationary power 
applications. Inherently, the externally fired, closed-cycle Stirling 
system has several advantages over the more common engine cycles 
now used in many applications. The engine is being looked at for 
such applications as peak power generation, dispersed generation, 
standby generators, and other possibilities. Its advantages include: 
the highest theoretical efficiency of any heat engine, having demon- 
strated values in excess of 40 percent; relatively pollution-free ex- 
haust; freedom from vibrations; very low acoustic noise level; low 
speed, high torque characteristics which are favorable for most 
applications; and true fuels flexibility. Fuels can range from petro- 
leum distillates such as gasoline, kerosene, naphtha, alcohols, or 
shale/coal oil distillates, to methane, liquified petroleum gas, manu- 
factured gases, powdered coal, or even solar energy. Since the 
Stirling engine operates on external combustion, its exhaust gases are 
relatively clean. 
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REFER ALSO TO CITATION(S) 20257, 20259, 20260, 20261, 
20264, 20288 


20354 (PB—249453) FEA/C and E RD and D Five Year Master 
Program Plan. (Ultrasystems, Inc., Phoenix, Ariz. (USA). Dynamic 
Science Div.). Oct 1974. Contract DI-14-01-0001-1800. 152p. NTIS 
$6.75. 

A Five-Year Master Program Plan (MPP) for FEA/C and E 
RD and D was prepared by the Office of Research corner be dean help 
C and E meet the overall conservation goals of Project 
dence. It constitutes a pro; for the creation, management, eo" 
execution of a systematic RD and D Operations Plan which will 
provide for continuous evaluation and development of optimum 
project achievement strate It strives after maximum, effective 
application of all resources aethed on energy conservation. 


20355 (PB—250824) Comprehensive evaluation of energy conser- 
vation measures. Final report. Limaye, D.R.; Sharko, J.R.; Price, 
J.P.; Orlando, J.A. (Mathematica, Princeton, N.J. (USA); Peat, 
Marwick, Mitchell and Co., Washington, D.C. (USA)). Mar 1975. 
Contracts EPA-68-01-2440;EPA-68-01-2445. 449p. NTIS $11.75. 

See also PB—250825. Prepared in cooperation with Peat, 
Marwick, Mitchell and Co., Washington, D 

An analysis of the relative social, economic, and environmen- 
tal impacts and energy savings associated with thirty proposed 
energy conservation measures is presented. The study covers resi- 
dential, commercial, industrial, power generation and transportation 
energy consumption. Projections are national for the years 1977, 
1980, 1985, and 1990. A ranking of measures compares the relative 
costs and effectiveness of measures. The methodology can be adapt- 
ed to a variety of situations. (GRA) 


BUILDINGS 
REFER ALSO TO CITATION(S) 19549, 20207, 20248, 20254, 20294 


20356 (AD-A—0i9107) Optimization of energy usage in military 
facilities (Phase 1). Interim report, Nov 1974—Jul 1975. Hittle, D.; 
Herron, D. (Air Force Civil Engineering Center, Tyndall AFB, Fla. 
(USA)). Oct 1975. 46p. (AFCEC-TR—75-22). NTIS $4.00. 

A computer model was develo for predicting hourly 
building thermal loads and simulating the response of heating and 
cooling systems to these hourly loads. The rigorous algorithms 
employed in the program permit determination of the effects of 
building and system design variables on energy consumption. Results 
of the program application to a test case building at four sites are 
presented. (GRA) 


20357 (NTIS/PS—76/0403) Energy conservation. Part II. 
Buildings (a bibliography with abstracts). Report for 1964—May 1976. 
Hundemann, A.S. (National Technical Information Service, Spring- 
field, Va. (USA)). May 1976. 121p. NTIS $25.00. 

Updates NTIS/PS—74/214, and COM—74-11138. 

Energy conservation in residential, commercial, and + sagen 
buildings through use of efficient heating, air conditioning, and 
lighting systems is discussed. Topic areas cover the retrofitting of 
existing buildings, methods of detecting heat loss, and better use of 
electric power using thermal energy storage and solar heat. A few 
abstracts deal with general studies on the potential for conserving 
energy in buildings and guidelines and manuals for building owners. 
(Contains 116 abstracts) 


20358 (PB—245047) ey and thermal operations. Energy 
management action program for commercial-public-industrial build- 
ings. (Federal Energy Administration, Washington, D.C. (USA). 
Office of Energy Conservation and Environment). Nov 1974. 59p. 
(FEA/D—74/136). NTIS $4.25. 

Desirable targets for ne and thermal operations are 
discussed, including guidelines for illumination levels, efficiency in 
lighting, and operating cooling and heating systems. Energy savings 
in selected buildings in areas of illumination, thermostat setting, 
building occupancy, and fan operation are given. 


20359 nl a Re one ein ee 
ture of roof membranes. Final report. Rossiter, W.J. Jr.; Mathey, 
R.G. (National Bureau of Standards, Washington, D.C. (USA). 
ee eS Building Technology). Feb 1976. 20p. (NBSIR—76-987). 

The surface temperatures of = gray, and white roofs 
were calculated for various thicknesses of insulation located between 
the membrane and roof deck. The calculations were performed using 
a steady-state heat balance equation to illustrate the increase in roof 
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surface temperatures due to solar radiation. The calculations indicate 
that the first increment, about 1 inch (25 mm), of insulation causes a 
significant rise in the roof surface temperature due to solar radiation. 
Increasing the amount of insulation above this first increment to 
greater thicknesses does not appreciably increase the roof surface 
temperature. (GRA) 


20360 (PB—250958) A prototype system for 
measuring air infiltration in buildings using sulfur hexafluoride as a 
tracer. Final technical note. Hunt, C.M.; Treado, S.J. (National 
Bureau of Standards, Washi n, D.C. (USA). Center for Building 
Technology). Mar 1976. 27p. TN—898). NTIS $4.00. 

a oe in part by National Science Foundation, Washing- 
ton, D.C. 


Air infiltration is one of the paths of energy loss which must 
be assessed in analyzing and improving the energy efficiency of 
buildings. Experimentally it can be measured by the tracer dilution 
method in which a known amount of tracer gas is mixed with the 
building air, and the rate of decrease in concentration monitored. A 
number of tracer gases have been used for the p but the 
present note concerns itself with the use of sulfur hexafluoride (SF). 
A system is described which automatically operates a small gas 
chromatograph and measures parts per billion concentrations of 
sulfur hexafluoride in air. It samples air on a 10-minute cycle and 
records the response on a strip chart recorder. When SF, is distribut- 
ed in the air of a building, data is obtained from which air infiltration 
rates may be danaiaal . (GRA) 


energy 

fer subroutines. New York; American Society of Heating, Refriger- 
op Air-Conditioning Engineers, Inc. (1975). 189p. — 

Fundamentals of heating and cooling load calculation proce- 
dures are described in relation to detailed heat transfer equations 
— interior surfaces and air in the building. The discussion 
includes several simplified and approximate procedures such as the 
Carrier storage load factor method, ASHRAE time averaging tech- 
nique and weighting factor method. er by step calculation proce- 
dures to determine essential elements of heating and cooling loads 
such as conduction heat transfer, air infiltration, solar heat gain, heat 
storage, psychrometric properties of air, and sunlit area of the 
exterior surfaces are given in view toward assisting an engineer to 
write his own computer programs. 


20362 Heat pump: renewing an option. Crow, R.; Pepper, J. 
(Electric Power Research Inst., Palo Alto, CA). EPRI J.; 1: No. 8, 
20-25(Oct 1976). 

The Electric Power Research Institute’s (EPRI) research on 
heat pumps has a dual focus: development of improved technology 
and assessment of its load and use characteristics and of socio- 
economic factors related to the possible widespread adoption of heat 
pumps. Projects currently being carried out by EPRI are investiga- 
tion of methods to improve heat pone performance and reliability in 
a northern climate and a development of an effective residential 
system design to carry out the functions of hot water heating only; 
both hot water and space heating; or hot water and space heating, 
plus ST research has indicated that the heat pump design 
itself must be improved, that such improvements must be scaled to 
the needs of potential users, and oo impact of increased use 
on electric utility loads must be ully assessed. (BLM) 


RESIDENTIAL 
REFER ALSO TO CITATION(S) 19544, 20250, 20324, 20327 


20363 (AD-A—014951) Fuel selection study for Fort Leonard 
Wood, Missouri. Volume 1. Final report. (Zurheide-Herrmann, Inc., 
St. Louis, Mo. (USA)). May 1975. Contract DACA45-74-C-0200. 
240p. NTIS $7.25. 

See also Volume 2, AD-A—014952. 

The objectives of the Fuel Selection Study for Fort Leonard 
Wood, Missouri were: (1) to evaluate specified sources of heating 
ony - electric or fuel oil, and the necessary associated conversion 
work for ——s the heating requirements of selected buildings at 
Fort a ( a i 
energy usage cost savings w would result from increasin 
insulation levels in the wrwwrg boy wt review. The buildings ome 
ered in this study included 2,862 family housing units, 5 Bachelor 
Officers’ Quarters, an Enlisted Women’s Barracks, the Medical De- 
= Building, and the Heating Plant supporting the main Fort 

ry. 


20364 (Juel—1262) State and development prospects of district 
heating in the FRG. Buch, A. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). iy ame ag Nichtnukleare Energie- 
forschung). Dec 1975. 150p. (In German). INIS. 

63 figs.; 44 tabs.; with refs. 

The study outlines the state of district heating, investigates 
the preconditions of its increased application and determines the thus 


ood, Missouri; and (2) to determine the impact on 
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obtainable saving in energy consumption. The heat consumption in 
ey ae the types of heating for room heating and 
hot water supply, the covering of the demand for district heating, 
ign of a district heating supply, the regional pen beg 
production costs of district heating are individually i . The 
results are shown clearly in tables, maps and and graphs. 
20365 (N—75-31570) Investigation of current university research 
energy conversion and conservation in small 
7 Apr—7 Aug 1975. 


Final technical report, 
G.R.; Roberts, A.S. Jr. (Old Dominion Univ., Norfolk, Va. (USA). 
School of Engineering). 7 Aug 1975. 87p. (NASA-CR—143430). 
NTIS $4.75. 
An investigation was made of university research concerning 
— conversion and conservation techniques which may be ap- 


plied in small single-family residences. Information was accumulated 
through published papers, progress —— telephone conversations, 
and personal interviews. A synopsis of each pertinent investigation is 
given. Finally, a discussion of the synopses is presented and recom- 
mendations are made concerning the applicability of concepts for the 
design and construction of NASA-Langley Research Center’s pro- 
posed Technology Utilization House in Hampton, Virginia. 


20366 (PB—250061) Retrofitting homes for energy conservation: 
a business guide. Johnson, R.J.; Johnson, A.W. (NAHB Research 


— Inc., Rockville, Md. (USA)). Dec 1975. 73p. NTIS 


A report is given which provides information to entrepre- 
neurs with home building industry, remodeling, or related experi- 
ence about the nature of the potential new business opportunity for 
retrofitting existing single-family homes with sensible energy-con- 
serving items. It sets forth some facts about the energy crisis, 
discusses the potential market opportunity and some of the new and 
different aspects of the retrofit business, contains information on 
marketing retrofit packages, sets forth groups of energy-conserving 
items in several logical packages for each of the different climate 
zones, and contains worksheets, and formulas and methods for 
calculating the amount of energy cost savings related to the retrofit 
items. (GRA) 


20367 Energy saving cooking utensil. Sova, J.W. US Patent 
3,982,479. 28 Sep 1976. Filed date 2 May 1975. 6p. 

A cooking utensil having an outer flange with inward or 
outward flaring lower base perimeter rim which covers the entire 
heating element of a stove and recirculates heat which would 
otherwise escape around the bottom of the cooking utensil. Alter- 
nate embodiments utilize the flange as a supporting member, = 
vided for ease of cleaning and provide covers for existing cooking 
utensils. 


OFFICE 
REFER ALSO TO CITATION(S) 20368 


SCHOOL 
REFER ALSO TO CITATION(S) 20254, 20368 


COMMERCIAL 
REFER ALSO TO CITATION(S) 20253 


20368 (PB—248618) A market study of energy-related equip- 
ments for the commercial buildings sector: decision-makers, buying 
process, and marketing strategies. Final report. (Ultrasystems, Inc., 
Newport Beach, Calif. (USA)). 19 Sep 1975. Contract FEA-C-04- 
50202-00. 155p. NTIS $6.75. 

Detailed information is given on the market for conservation 
practices in the commercial buildings sector that may be stimulated 
or supported by Federal Government actions and initiatives. The 
commercial building sector, both existing and projected through 
1980, is described, and levels of energy consumption in each segment 
of the commercial buildings sector is listed. Key decision-makers 
involved in the buying and adoption process used for energy-related 
equipment, both new and retrofit are discussed. Existing market 
approaches, decision processes, areas of concentration for energy 
conservation, and recommendations for Federal strategies to encour- 
age energy conservation practices are covered. 


20369 (PB—249928) Guidelines for saving energy 
buildings. Building owners and operators manual. ECM 1. Dubin, 
F.S.; Mindell, H.L.; Bloome, S. (Dubin-Mindell-Bloome Associates, 
New York (USA) ). 16 Jun 1975. Contract DI-14-01-0001-1844. 
282p. NTIS $9.25. 

See also PB—249929. 

An examination was made of national energy usage in existing 
commercial buildings, methods of reducing energy consumption 
through conservation, and the resulting costs and benefits. It in- 
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cludes a wide range of opportunities and options to save energy and 
operating costs —— proper operation and maintenance. It also 
includes minor modifications to the building and mechanical and 
electrical systems which can be implemented promptly with little if 
any investment costs. (GRA) 


20370 (PB—249929) Guidelines for saving energy in existing 
buildings. Engineers, architects, and operators manual. ECM 2. 
Dubin, F.S.; Mindell, H.L.; Bloome, S. (Dubin-Mindell-Bloome As- 
sociates, New York (USA) ). 16 Jun 1975. Contract DI-14-01-0001- 
1844. 434p. NTIS $10.00. 

See also PB—249928. 

A report is given intended for engineers, architects, and 
skilled building operators who are responsible for analyzing, devis- 
ing, and implementing comprehensive energy conservation pro- 

‘ams. It eae energy conservation measures which can result in 
farther energy savings of 15 to 20% with an investment cost that can 
(G = within 10 years through lower operating expenses. 
GRA 


TRANSPORTATION AND PROPULSION 
REFER ALSO TO CITATION(S) 20255, 20381, 20383, 20384 


20371 (PB—250503) Energy use in transportation: potential for 
cooperative research. Bruck, H.W. (Transportation Research Board, 
Washington, D.C. (USA)). 1975. 148p. Paper copy available from 
Transportation Research Board, 2101 Constitution Ave., N.W., 
ee D.C. 20418. 

7 in _ by Department of Transportation, Wash- 

.C. Office of International Programs. 

This report describes the findings of a group of researchers 
sent by the Transportation Research Board, under contract with the 
U.S. Department of Transportation, to selected European countries 
and multinational organizations to inquire into the possibilities and 
prospects of research cooperation in the field of energy use in 
transportation. (GRA) 


“on 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 20417 


RAILWAY 
REFER ALSO TO CITATION(S) 20209, 20382, 20390, 20411 


20372 (PB—250575) General Vehicle Test Plan (GVTP) for 
urban rail transit cars. Final report, Aug 1973—Jun 1975. Neat, 
G.W.; Lotz, R.; Kasameyer, R.; Oren, R.; Brown, P.F. (Boeing 
Vertol Co., Philadelphia, Pa. (USA)). Sep 1975. Contract DOT- 
TSC-580. 346p. NTIS $10.00. 

The General Vehicle Test Plan provides a system for general 
vehicle testing and for documenting and utilizing data and informa- 
tion in the testing of urban rail transit cars. Test procedures are 
defined for nine categories: (1) performance; (2) power consumption; 
(3) power system interaction; (4) adhesion; (5) ride roughness; (6) 
passenger compartment noise; (7) community noise; (8) simulated 
revenue service; and (9) structure dynamics. The procedures can be 
adapted to any vehicle in the general class of urban rail vehicles. 
They are derived from testing on UMTA’s Rail Transit Test Track 
in Pueblo, Colorado. In addition, these procedures can be modified 
for use on other urban rail tracks as required. Specifications are 
included for instrumentation required to implement the tests. Data 
processing and analysis requirements are defined by specifying stan- 
dard output formats for the parameters of interest. (GRA) 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 20382, 20412, 20428 


INDUSTRY 


REFER ALSO TO CITATION(S) 20249 


20373 Bf cnet, Energy Convservation , aan Guide for 


Industry and rce (EPIC). Supplement I. Final . Massey, 
R.G. (National Bureau of Standards, Washington, D. Cc. (USA). 
Office of Energy eects Dec 1975. 95p. (NBS-HB—115- 
Suppl-1). NTIS $5.00. 

Library of Congress Catalog Card No. 74-600153. Sponsored 
in part by Federal Energy Administration, Washington, D.C. Office 
of Energy Conservation and Environment . 

The Energy Conservation Program Guide for Industry and 
Commerce (EPIC) is a handbook to assist business firms to establish 
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an On-going conservation program. ihis supplement contains simpli- 
fied management program, additional conservation opportunities, 
case studies, and sources of information. (GRA) 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 20251, 20289, 20323 


MATERIALS 
REFER ALSO TO CITATION(S) 20262 


EQUIPMENT AND PROCESSES 


20374 (PB—250481) Iron foundry cupola recuperative emission 
control demonstration. Final report, Jun 1972—Oct 1975. Turner, J.F. 
III. (Flynn and Emrich Co., Baltimore, Md. (USA)). Jan 1976. 
Contract EPA-68-02-0286. 54p. NTIS $4.50. 

See also PB—227875. 

Results e given of a project intended to demonstrate the use 
of a dry, solid-media heat exchanger for the production of hot blast 
air for the cupola as an integral part of the air pollution control 
system. Economic advantages--in the form of reduction in fuel costs, 
operating costs, and air pollution control equipment costs--were 
expected. Data on the operation of the cupola and heat exchanger 
were to be analyzed with, and used to refine, a computer model. The 
refined model was then to have been used to extend the results to 
other operations. The system never became operational because of 
problems in interfacing the operation of the cupola, heat exchanger, 
and air pollution control systems. System design deficiencies are 
outlined, results of the work completed on the computer model are 
presented, and the test equipment selected is described. (GRA) 


20375 Wire-to-water efficiency: a technique for evaluating the 
total pumping system. Rishel, J.B. (Corporate Equipment Co., Cin- 
cinnati). Plant Eng. (Barrington, Ill); 30: No. 21, 173-175(14 Oct 
1976). 

A method for calculating the wire-to-water, i.e., overall, 
efficiency of a pumping system is presented. This method considers 
the pump and motor efficiency, the characteristics of the control 
system, and the configuration of the piping system. The overall 
efficiency of a pumping system can be plotted at all specific flow 
rates. By comparing the efficiencies for different pumping systems, it 
is possible to balance operating energy savings against initial equip- 
ment cost to determine the most advantageous number, type, and 
size of pumps for a water system. (LCL) 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 19624 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 20258, 20353 


BUILDINGS 
REFER ALSO TO CITATION(S) 20309, 20324 


20376 (PB—250592) Improving heat pump performance via com- 
pressor capacity control: analysis and test. Volume I. Hiller, C.C.; 
Glicksman, L.R. (Massachusetts Inst. of Tech., Cambridge (USA). 
Energy Lab.). Jan 1976. 204p. (MIT-EL—76-001). NTIS $7.75. 

Also pub. as Massachusetts Inst. of Tech., Cambridge. Heat 
Transfer Lab., Rept. No. 24525-96-Vol-1. See also Volume II, PB— 
250593. 

The heat pump has long been of interest as a heating device 
because of its ability to deliver more heat energy than it consumes. 
The present work outlines past, present, and future developments in 
heat pump technology and indicates key areas of improvement. One 
method of improvement, the capacity controlled heat pump, has 
been studied in detail. An analysis of conventional and capacity 
controlled air-to-air heat pumps has been performed, using detailed 
computer simulations. New system sizing guidelines are outlined for 
capacity controlled units, resulting in as much as a 30% year 
energy savings over conventional heat pumps in two of the six 
locations studied. (GRA) 


20377 (PB—250593) Improving heat pump performance via com- 
pressor capacity control: analysis and test. Volume II. Appendices. 
Hiller, C.C.; Glicksman, L.R. (Massachusetts Inst. of Tech., Cam- 
eo Energy Lab.). Jan 1976. 245p. (MIT-EL—76-002). 

Also pub. as Massachusetts Inst. of Tech., Cambridge. Heat 
bs Lab., Rept. No. 24525-96-Vol-2. See also Volume 1, PB— 
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Included in the contents are: thermophysical properties of 
refrigerants; carrier model 50 DQ series single package heat pumps; 
sample thermodynamic cycle data from system simulations--conven- 
tional vs. capacity controlled heat pump; details of system flow 
balance modeling; details of compressor simulation model; refriger- 
ant-oil solubility; compressor data; parametric studies on Carrier 
06D-537 compressor; details of air-cooled, cross-flow condenser 
modeling; complements to heat exchan ~ ¥ analysis; heat transfer 
coefficients; pressure drop relations; details of cross-flow evaporator 
modeling; capacity controlled 50 DQ 016 studies; heat pump perfor- 
mance data for load line ‘D’ studies; weather data. * (GRA) 


INDUSTRY 
REFER ALSO TO CITATION(S) 20309 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 19397, 20435 


(AD-A—019009) Feasibility study and conceptual design 
of a process to recover SO? from sulfuric acid plant tail gas. Final 
report, Mar 1974—30 Sep 19755. Nekervis, W.F.; Frost, J.R.; Frick, 
H.R.; Lyon, G.W. (Dow Chemical U.S.A., Midland, Mich. Contract 
Projects Lab.). Oct 1975. Contract DAAA21-74-C-0259. 84p. 
(CPL—56). NTIS $5.00. 

The feasibility of absorbing in diethylene glycol, SO? from air 
coming 1000 ppm SO? and desorbing the SO? for recovery was 
confirmed. A design is given for use at new sulfuric acid facilities at 
munition plants. Development was discontinued because the tail gas 
could contain 0.1% of T3504 SO* and NOx, which could react to 
form explosive dinitrate. (GRA) 


20379 (PB—250723) Earth resources management for regional 
development. Final report. Bell, D.E.; Conkle, H.N.; DiNove _§ 
Duke, K.M.; Edwards, M.J. (Battelle Columbus Labs., Ohio (USA); 
Ohio Dept. ‘of Natural Resources, Columbus (USA)). 13 Sep 1974. 
257p. NTIS $9.00. 
Prepared by Battelle Columbus Labs., Ohio. 
A feasibility analysis was made of integrating resource recov- 
of urban wastes, postmining employment, and disturbed land 
ilitation. The following topics are discussed: information 
wate waste recovery systems; basis for economic analysis; waste 
recovery process alternatives-(composting process, supplemental 
fuel process, water-wall incineration process, pyrolysis process, com- 
prehensive resource recovery process); transportation systems; po- 
tential feasibility of a nonconventional transportation system; recla- 
mation systems; Reclamation technology; ecological implications of 
reclamation; health implications of sewage sludge; waste to land and 
secondary industry; waste to energy/materials and secondary indus- 
try; other secondary industry concepts. (GRA) 


20380 (PB—250954) Residual waste management research and 
planning project. (Environmental Protection Agency, Washington, 
D.C. (USA). Div. of Water Planning). Sep 1975. 326p. (EPA—440/ 
9-76/003). NTIS $10.00 

Selected abstracts are presented of projects that are underway 
or that have been commtene and publications that are available on 
the subject of residual wastes and their impact of ground and surface 
waters. They are arranged by types of residual wastes and are 
further categorized into the various kinds. The abstracts are cross- 
referenced where . The abstracts provide project or publi- 
cation identification, a brief : summary, the status of the project, point 
G a and/or source of information, and acquisition details. 

A 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


REFER ALSO TO CITATION(S) 20206, 20371 


20381 (NTIS/PS—76/0402) Energy conservation. Part I. Trans- 
see i a with abstracts). Report for 1964—May 1976. 
, A.S. (National Technical Information Service, Spring- 
fel, . (USA)). May 1976. 111p. NTIS $25.00. 
tes NTIS/PS—75/2 4, and COM—74-11138. 
potential to achieve fuel conservation through technol- 
ogy, management, and planning are discussed. Transportation areas 
covered include urban mass transit, aviation, marine transportation, 
automobiles, trucks, and railroads. A few abstracts discuss public 
attitudes concerning conservation measures. (Contains 106 abstracts) 


20382 (PB—245809) Characteristics of urban transportation sys- 
Ge, & tantheck Gir Gaaapnalins Ghanene, Gis Lace, Caliee/ 
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STV, Washington, D.C. (USA); Urban Inst., Washington, D.C. 
(USA)). May 1975. 193p. NTIS $7.00. 

Supersedes oo Prepared in cooperation with Urban 
Inst., Washington, D.C 

The objective of the handbook, s; pe te | for use by trans- 
portation planners in the evaluation of alternative systems, is to 
provide a — simplified reference source which characterizes the 
most pe em performance characteristics of the following contem- 
poner urban transportation systems: (1) rail (commuter, rapid, and 

ight); (2) local bus and bus rapid transit; (3) automobile-highway 

system (automobiles and other vehicles); (4) pedestrian assistance 
systems; and (5) activity center systems--people mover systems that 
have been installed at airports, zoos, amusement parks, etc. The 
handbook assesses the supply or performance aspect of urban trans- 
portation dealing with passenger demand implicitly. Seven supply 
parameters studied are: speed, capacity (service volume), operating 
cost (vehicle), energy consumption (vehicle or source), pollution, 
capital cost, and accident frequency. 


20383 (PB—250883) Intercity passenger ny mode/ 
energy conservation. Volume I. Executive summary. 

Roche, G.; Lago, A.M. (RMC Research Co 
(USA)). Dec 1975. Contract EQ4AC028. Mp 
286(Vol.1)). NTIS $4.00 

See also Vol. Il, PB—250884. 

The energy conservation potential for 1980 and 1985 of 
alternative intercity passenger transportation policies for the United 
States is summarized. A national intercity passenger transportation 
model was developed and used to simulate alternative energy con- 
servation policies. The model predicts household trip rates by mode 
and purpose of travel for five income groups, four distance markets, 
and three sizes of groups. (GRA) 


20384 (PB—250884) Intercity passenger tion: mode/ 
energy conservation. Volume II. —- Final Roche, G.; 
Lago, A.M. (RMC Research Corp thesda, Md. (USA)). Dec 
1975. Contract EQ4AC028. 325p. MC. UR—286-Vol-2). 

See also Volume I, PB—250883. 

The report given includes discussions on: intercity passenger 
data; development of intercity passenger demand models; energy 
conservation policies and their impacts; evaluation of alternative 
energy conservation policies; analyses of regression results; travel 
and energy data for conservation policies; regression analyses using 
‘GRAY costs. Portions of this document are not fully legible. 
GRA 
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INTERNAL COMBUSTION ENGINES 


20385 Exhaust gas supercharger for a piston-driven internal com- 
bustion engine. Riedl, L. (to Siemens A.G.). German(FRG) Patent 
2,452,219/A/. 13 May 1976. 9p. (In German). 
5 fi 


The b basis of the invention is the task to utilize a portion of the 
energy contained in the exhaust gases directly for the acceleration of 
the air charge, and for the improvement of the charge in the 
cylinders of piston-driven internal combustion engines. The task is 
solved by leading an air intake line in parallel with one section of an 
exhaust line situated in front of the muffler and separated from it by 
a common dividing wall. The dividing wall has injector ports which 
open out into the exhaust pipe. The section containing the injector 
ports has a narrowed cross-section. Furthermore, exhaust pipe and 
air-intake line are arranged concentrically to each other. 


20386 Internal combustion engine. Maurer, H. (to Bosch (R.) 
G.m.b.H.). German(FRG) Patent 2,452,951/A/. 13 May 1976. 7p. 
(In et “4 


1 fig. 

The task of the invention is the development of an internal 
combustion engine with main combustion chamber and pre-combus- 
tion chamber, in which the distribution of the fuel quantities to the 
main combustion chamber and to the pre-combustion chamber re- 
quires a minimum of expenditure and technical resources. For that 
purpose, there is an overflow port between the main combustion 
chamber and the pre-combustion chamber in which the spark plug is 
situated. The inlet to the main combustion chamber is controlled by 
an engine valve which has a valve component, movable together 
with the control valve of the pre-combustion chamber. When the 
engine valve is opened, a connecting passage to the pre-combustion 
chamber is released by the simultaneous opening of the control 
valve. The considerably reduced pressure in the pre-combustion 
chamber thus obtained sucks a rich ignitable mixture into the pre- 
combustion chamber via the overflow port between the main com- 
bustion chamber and the pre-combustion chamber. 


20387 Power control compressor arrangement in hot gas engine. 
Gronvall, K.O.R. (to Forenade Fabriksverken). US Patent’3.5 3,984,983. 
12 Oct 1976. Filed date 7 Aug 1975. 2p. 
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For controlling power in a hot engine with hot and cold 
cylinder structure, a power control compressor is located in an 
accessible position at the upper part of the low temperature cylinder 
so that the compressor piston is operated by the engine piston. 
Power is controlled by introducing working gas or removing work- 
ing gas through appropriate valves. 


SPARK-IGNITION 


20388 (SAND—76-8512) Progress on the variable-displacement 
spark-ignition engine. (Sandia Labs., Livermore, Calif. (USA)). Oct 
1976. Contract E(29-1)-789. 25p. (CONF-761028—1). Dep. NTIS 
$3.50. 


From ERDA contractor’s coordination meeting; Ann Arbor, 
Michigan, United States of America (USA) (17 Oct 1976). 

A variable-displacement, five-cylinder, spark-ignition re- 
search engine was designed, fabricated, and is currently under test. 
This design reduces partial-load fuel consumption by reducing throt- 
tling and friction losses. Power is controlled by changing the piston 
stroke rather than by throttling, except at idle and very low power 
levels. A linkage arrangement allows for continuous changes in 
stroke and therefore in engine displacement. The prototype has a 
bore of 3.375 inches, and stroke varies from 1 to 4-1/4 inches as 
displacement varies from 43 to 190 cubic inches. The linkage con- 
cept is such that clearance volume can be changed in proportion to 
the stroke. Thus nearly constant compression ratio can be achieved, 
or by proper selection of the linkage dimensions, compression ratio 
can be tailored to optimize the design. During design, dynamic 
analyses of various configurations of the engine were done to 
determine member loads and unbalanced forces and to assist in 
selecting the linkage configuration. Dynamic analysis was also used 
to select five as the number of cylinders, to determine the firing 
order, to reduce engine vibration, and to compare vibration with 
that of a conventional engine. Over 100 hours of running time have 
been accumulated to date, mostly in the range of loads and speeds 
encountered in typical driving situations. Engine dynamometer tests 
have resulted in data on power, fuel consumption, and emissions, and 
the latest test data are presented. Tests demonstrate that a substantial 
fuel saving can be achieved by using the variable-displacement 
concept. 


20389 Method and apparatus for hydrogen fueled internal com- 
bustion engines. Billings, R.E. (to Billings Energy Research Corp.). 
US Patent 3,983,882. 5 Oct 1976. Filed date 3 Mar 1975. 8p. 

The hydrogen engine described introduces water as vapor 
with inlet hydrogen and air, as a mixture proportioned for practical 
internal combustion and efficient power output. Water vapor is a 
substantial component of the exhaust of hydrogen fueled engines. In 
one embodiment of the invention, water vapor is condensed from the 
exhaust, and thereupon arranged to provide the input water as a 
continuing self-supporting process. The resultant emissions are very 
low in oxides of nitrogen, and readily meet the EPA Standards on 
pollutants as presently set for 1976. Further, and importantly, engine 
backfire is eliminated in the operation. Also, engine output power 
and efficiency are improved with the invention principles. 


DIESEL 


20390 (PB—250673) Fuel efficiency improvement in rail freight 
transportation. Final report, Jun—Dec 1975. Cetinich, J.N. (Emerson 
Consultants, Inc., New York (USA)). Dec 1975. Contract DOT- 
TSC-1105. 92p. NTIS $5.00. 

Railroad diesel fuel conservation is becoming increasingly 
cost-effective. The price of diesel fuel has increased almost two and 
one-half times since the October 1973 embargo. The estimated value 
of diesel fuel, if in short supply, is over $1.00 per gallon. A compari- 
son of the fuel performance of ten selected railroads, before and after 
the embargo, showed improvement in net ton-miles hauled per 
gallon of diesel fuel. However, some roads used fuel less efficiently 
from an operating standpoint, as measured in gross ton-miles per 
gallon. The most promising immediate avenue for conserving diesel 
fuel is designing train operating policies specifically to conserve fuel 
while continuing to provide desired schedule performance. Reduc- 
ing horsepower-per-ton assignment to trains is a preferable strategy 
to that of reducing maximum allowable train operating speeds. The 
key to successful implementation is the appropriate short-term regu- 
lation of the locomotive fleet. The basic diesel locomotive now used 
was designed during an era of plentiful fuel supply at a relatively 
low price. Many features can be improved to provide greater fuel 
efficiency. Corporate strategies need re-examination in the light of 
the high cost and uncertain supply of diesel fuel. The control of fuel 
must be improved and contingencies for a fuel shortage should be 
planned. (GRA) 


TURBINE 
REFER ALSO TO CITATION(S) 20444 


ERA VOL. 2, NO. 8 


ROTARY 


20391 Rotary piston combustion engine in trochoid construction. 
Zeilinger, K. (to Daimler-Benz A.G.). German(FRG) Patent 
east 13 May 1976. 7p. (In German). 

1 fig. 

The invention refers to a rotary piston combustion engine in 
trochoid-construction. On such a known engine, merely air for 
combustion is led into a transfer port; there it is charged with fuel by 
an injection valve, and as a poor mixture fed into the ignition 
chamber, where it becomes ignited by a spark plug. With such 
measures there is, no doubt, an efficient operation possible but not a 
trouble-free one, since no satisfactory scavenging in the auxiliary 
combustion chamber can be obtained, so that combustion gases 
remain, which are opposed to the entering of a fresh fuel-air mixture. 
Therefore, it is proposed to provide between ignition chamber and 
transfer port an intermediate chamber with an injection valve for the 
fuel enrichment of the poor mixture sucked in form the inlet port, 
and to set up automatically acting back-pressure valves in the inlet 
and in the transfer port for the control of the gas-changing processes. 
The rich mixture, supercharged in the intermediate chamber and 
pressed into the ignition chamber via the valve, ensures a very 
advantageous scavenging of the ignition chamber. Furthermore, 
satisfactory ignition characteristics of the engine are attainable de- 
spite the use of a poor mixture in the working chambers. 


20392 Two-rotor engine. Doundoulakis, G.J. US Patent 
3,985,110. 12 Oct 1976. Filed date 20 Jan 1975. 36p. 

A multi-stroke engine for converting energy into torque is 
described including two rotors and a housing along surfaces of 
revolution of genus 1 about same axis. In the preferred configuration 
a cavity of revolution is used, generated by the revolution of a 
rectangle about the axis, two sides of the rectangle being parallel to 
the axis; one half of the cylindrical surface generated by the side 
nearest the axis is allocated to each rotor, while the surface generat- 
ed by the other three sides of the rectangle is allocated to the 
housing. In substantially similar diaphragms having azimouthal 
thickness substantially equal to 90/n° extend from each rotor at 
azimouthal angles 360/n across the cavity of revolution and are 
interleaved with the diaphragms of the other rotor so that the 
diaphragms divide the cavity of revolution in 2n chambers the 
volume of half of the chambers increasing while the volume of the 
others is equally decreasing as the rotors are pressured to rotate with 
respect to each other. The chambers are assigned to execute sequen- 
tial strokes of predetermined cycles; cycles involving 2, 4, 8 and 10 
strokes are described with the complex cycles also used for convert- 
ing heat in unburned hydrocarbons, and heat trapped on the walls of 
the chambers and in the hot exhaust gases to useful torque. The 
average rotational motion cf the rotors is combined through a 
differential gear assembly into rotation of a center shaft. 


EXTERNAL COMBUSTION ENGINES 


20393 Annular tidal regenerator heat engine. Hagen, K.G.; Huff- 
man, F.N.; Ruggles, A.E. (to Thermo Electron Corp.). US Patent 
3,984,982. 12 Oct 1976. Filed date 6 Jun 1975. 20p. 

An annular tidal regenerator heat engine is described includ- 
ing a housing assembly enclosing a cylindrical interior region with a 
loose-fitting piston and a condensable vapor working fluid. A con- 
denser is adapted to maintain a portion of the interior region near 
one end of the piston at a condenser temperature equal to or below 
the boiling point of the working fluid at a predetermined minimum 
pressure. A super-heater is adapted to maintain a portion of the 
interior region near the other end of the piston at a super-heater 
temperature above the boiling point of the working fluid at a 
predetermined maximum pressure. A boiler is adapted to maintain a 
portion of the cylindrical shell portion of the interior region between 
the piston and housing at a boiler temperature below the super- 
heater temperature and above or equal to the boiling point of the 
working fluid at a predetermined maximum pressure. A tidal liquid 
regenerator is adapted to maintain a predetermined temperature 
gradient in the portion of the interior region between those charac- 
terized by the condenser and boiler temperatures and a vapor 
regenerator is adapted to maintain a predetermined temperature 
gradient in the portion of the interior region between those charac- 
terized by the boiler and super-heater temperatures. 


STIRLING CYCLE 


20394 Rotary Stirling engine. Redshaw, C.G. US Patent 
3,984,981. 12 Oct 1976. Filed date 7 Aug 1975. 14p. 

A rotary Stirling cycle engine is described. The rotors are 
utilized as internal heat exchangers and the displacers are utilized as 
heat regenerators. This engine in its simple configuration consists of 
two wedge-shaped spherical sectors connected by a disk-like univer- 
sal type coupling within a spherical housing to form four variable 
displacement chambers. The sectors which contain passageways for 
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conducting fluids through them are mounted as rotors on rotatable 
hollow shafts and are covered with fins to provide for the rapid 
transfer of heat between the conducted fluids and a working fluid 
contained within the chambers. The coupling which is also covered 
with fins to complement the rotors in the transfer of heat, contains 
passageways to interconnect the chambers into two pair and is 
constructed of porous heat absorbing material to transfer heat to and 
from the working fluid as it displaces the fluid from one intercon- 
nected chamber to the other. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 20177 


20395 (ERDA—76-136, pp 207-212) Overview of electric and 
hybrid vehicle program. Barber, K.F. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

The objectives of the program are to develop and demon- 
strate technology for advanced electric and hybrid vehicle systems 
resulting in significant reductions in petroleum demand in mid-term 
and alternative transportation systems that are not reliant u 
petroleum energy sources in the long term. The approach to achiev- 
ing these objectives is to: (1) assess and evaluate current system and 
component technologies; (2) establish standards and specifications to 
achieve long term development goals; (3) conduct required com: 
nent and system technology advancements; and (4) integrate im- 
proved technology into optimized vehicle designs. 


20396 (ERDA—76-136, pp 212-218) Overview of ERDA battery 
program. Landgrebe, A.R. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

The battery program is very large and complex with many 
different programs in progress and pending. The general thrust is for 
co-funded programs and complete involvement with industry. In 
addition, close coordination and cooperation is carried on with other 
research organizations like EPRI and other government agencies 
and laboratories. The National Battery Test Facility is at Argonne 
National Laboratory. In addition to test and evaluation, much of the 
technology assessment, cost analysis, and screening of new concepts 
and components are carried out at this laboratory. Secondary batter- 
ies for electric vehicles offer several potential advantages including 
conservation of resources and favorable environmental features. 
Several advanced batteries under development show promise of 
meeting the requirements for electric vehicles within the next 
decade. Potential vehicle batteries include improved lead-acid, and 
nickel-iron for the near term (one-to-three years); advanced lead-acid 
and nickel-zinc for the intermediate term (three-to-five years); and 
metal-air, lithium-metal sulfide, sodium-sulfur and other advanced 
systems for the longer term (greater than five years). 


20397 (ERDA—76-136, pp 219-221) NASA electric vehicle pro- 
ject. Schwartz, H.J. 1976. 

From we. vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A brief outline is given of the management approach of the 
electric vehicle project which the National Aeronautics and Space 
Administration (Nasa) is conducting for the Energy Research and 
Development Administration (ERDA). It is the responsibility of 
NASA—Lewis to work with ERDA and industry for systems 
analysis and design, component and system development, vehicle 
test and evaluation, and program planning and management assis- 
tance. The scope of each of these areas is outlined. (PMA) 


20398 (ERDA—76-136, pp 221-222) Near term battery develop- 
ment projects. Yao, N.P. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

The objectives of the aqueous battery programs at Argonne 
National Laboratory (ANL) are: (1) research, development and 
demonstration of near-to intermediate-range electric vehicle batter- 
ies; (2) development of near-range lead-acid battery for demonstra- 
tion in electric utility; and (3) establishment of a centralized national 
battery test facility. The schedule for electric vehicle battery devel- 
opment is given. (PMA) 
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20399 (ERDA—76-136, pp 233-239) Sodium/sulfur advanced 
batteries. Weiner, S. 1976. 

From —" vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth ne report. 

The basic elements of a high temperature sodium/sulfur cell 


are shown, and battery capabilities related to vehicle performance 
are _— Cell development goals and material costs are summa- 


20400 (ERDA—76-136, pp 240-245) Hybrid electric computer 
program. Lewis, P. 1976. 

From i vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A description is given of a research program to generate a 
computer code which will permit simulation and evaluation of a 
broad range of hybrid-electric vehicle candidates. The basic strategy 
is based upon starting with the required torque balance in the rear 
wheels of the vehicle. This permits determination of vehicle accel- 
eration and velocity. The calculated velocity is then compared with 
that required on the specified driving cycle. Based upon this initial 
comparison, the required acceleration and torque to meet the speci- 
fied velocity-time history is determined and adjusted. This type of 
iteration proceeds throughout the computational procedure. 


20401 (UCID—17315(Pt.2)) Survey of data bases at the Trans- 
portation Systems Center, U.S. Department of Transportation. Part 2. 
Detailed data base descriptions. Birss, E.W.; Yeh, J.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Nov 1976. 
Contract W-7405-ENG-48;DOT-RA-76-12. 141p. Dep. NTIS $6.00. 

Lawrence Livermore Laboratory (LLL) surveyed transporta- 
tion-related data bases in conjunction with the Transportation Sys- 
tems Center of the U.S. Department of Transportation (DOT/TSC). 
This survey contributes to a nationwide data base directory that will 
help DOT/TSC users identify data resources. The data bases are 
described in a detailed form suitable for the DOT/TSC programmer. 
Data base formats plus record and field descriptions are provided to 
permit DOT/TSC analysts to access these data bases. 


20402 (N—76-16337) Much discussed electric vehicle: will it 
become a reality. Gallot, J. Translated from Mater. Tech.; 62: No. 11, 
467-472(Nov 1974). 17p. (NASA-TT-F— 16834). NTIS $3.50. 

In light of the energy crisis and increasing pollution in urban 
areas of France, electric motors as an alternative to internal combus- 
tion engines as means for powering vehicles are considered. A brief 
review of the history of electric vehicles (in Europe) dating back to 
1881 is given, and the present state of technology and prospects for 
the future are discussed in some detail. The conclusion reached is 
that, pending any technological breakthroughs, particularly with 
regard to fuel cells, electric engines should be based on lead batter- 
ies. Such vehicles are currently economically feasible for restricted 
uses and markets, and their development and large-scale production 
should be encouraged, despite the fact that they are not suited for all 
needs. (Author) (GRA) 


20403 Electric vehicle having backbone containing tray of power 
cells. McKee, R.S. US Patent 3,983,952. 5 Oct 1976. Filed date 18 
May 1972. 12p. 

An electric vehicle of adequate performance and range and of 
low cost uses a long tray of batteries easily rolled into or from a 
housing which also comprises a structural backbone of the car. The 
body provides useful space, such as a passenger compartment on 
both sides of the backbone, extending down to about the level of the 
bottom of the backbone, thereby keeping a low center of gravity, 
and compactness for low wind resistance. The steering wheel is on a 
swing-arm standing out laterally from the backbone —— the 
steering shaft in a ition not “aimed” at the driver. The steering 
arm swings out of the way to facilitate access, and in one form of the 
invention the body top swings open and there are no side doors. 
Separate V belt drives from the motor through automatic speed- 
changing pulleys for each side minimize current draw on start-up 
and acceleration, maximize performance, ensure driving both drive 
wheels in slippery weather, and pe differential wheel speed on 
turns. Independent suspension of the drive wheels ("knee action’’) 
without universal joints is achieved by using the flexibility of the V 
belts to _ the driven pulley to rock out of alignment with the 
drive pulley. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 20395 


20404 (ERDA—76-136, pp 199-205) Organic Rankine bottoming 
cycle. Doyle, E. 1976. 
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From Highway vehicle systems contractors coordination 
meetin, 56 Ann Arbor, Michigan, United States of America (USA) (4 
May 197 

In tighway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

The addition of an organic Rankine renee cycle to a long 
on diesel truck can improve the fuel economy by 15 t over a 

ical duty cycle. This represents a potential reduction of 1.8 billion 
2 /yr (120,000 barrels/day) in the near-term transportation fuel 
requirements. Emission levels will also be reduced by an amount 
equal to the gain in efficiency. Proof of concept tests have been 
conducted with a Mack 676 diesel engine and an organic Rankine 
bottoming cycle (not specifically designed for this ceetuationd, At 
the peak power condition, 36 additional horsepower were produced, 
a gain of 13 percent in power without additional fuel. 


20405 (ERDA—76-136, BP — Flywheel technology for a 
commuter car. Wildermouth, D. 1 

From Highwa vehicle caste contractors coordination 
meetin ion Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report 

The program for ERDA started in January 1976. Individual 
components are to be tested which might be used in an I-C engine— 
hybrid power plant. The full sized components are to be tested under 
conditions which are anticipated for a vehicle. In developing the test 
requirements, the vehicle concept evolved. This is a limited range, 
high performance commuter car. The ri is to have flywheels 
which have a maximum kinetic energy of 16 KW-hrs. Since the 
flywheel cannot be reduced to zero speed, only about 12 KW-hrs. 
will be realized. It is expected that the initial flywheel will be 
somewhat bulky. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 20405 


VEHICLE DESIGN FACTORS 
REFER ALSO TO CITATION(S) 20403 


20406 (AD-A—016393) An evaluation of the operational capa- 
bilities and fuel conservation implications of using remotely piloted 
vehicles, advanced aircraft flight simulators, and lighter-than-air air- 
craft . O'Gorman, K.P.; Johnston, R.L.; Schwaninger, A.E. (Air 
Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School of 
= and Logistics). Aug 1975. 148p. (SLSR—37-75B). NTIS 


Thesis. 

As early as 1950, the current world fuel energy crisis was 
predicted to occur. However, the warnings went unheeded until the 
oil embargo was initiated in 1973. Due to the resulting high cost and 
limited availability, the petroleum users of the world oan attempted 
measures to conserve the use of fuel. In the United States, the 
Federal Government, specifically the Department of Defense, has 
implemented various measures and studies to reduce fuel consump- 
tion. Literature was researched in three areas--remotely piloted 
vehicles, advanced aircraft simulators, and lighter-than-air aircraft-- 
to explore their operational capabilities and to evaluate any fuel 
energy benefits that may be derived from their use. It is concluded 
that remotely piloted vehicles and advanced aircraft flight simulators 
can be utilized to meet various operational requirements while 
reducing fuel consumption. However, lighter-than-air aircraft de- 
signs do not currently possess the technology needed to accomplish 
operational requirements while reducing fuel consumption. 


20407 (BMFT-FB-T—76-74) Third status seminar: vehicle and 
traffic technology. (Bundesministerium fuer Forschung und Techno- 
logie, Bonn (Germany, — Nov 1975. 520p. (In Ss eae. Dep. 
NTIS (US Sales Only) $12. 

Since 1972, the Federal Minister for Research and Technol- 
ogy has been promoting research and development projects in the 
sector of motor vehicle engineering and road traffic engineering. 
Activities in this res 


pect are being carried out by the relevant 
German industry, universities and scientific research institutions. 


The third status report ce describes the progress made in 
development mee Am 6. The report deals with the following 
priorities: motor vehicle engine systems, fuels and other sources of 
energy, chassis and body, and electronic aids in road traffic. 


20408 (ERDA—76-136, pp 183-193) EPA fuel economy assess- 
ment. Murrell, J.D. 1976. 
From Highway vehicle systems contractors coordination 
bo com ion Arbor, Michigan, United States of America (USA) (4 
ay 
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In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report 

Some of the ongoing in-house projects at EPA are reviewed 
to give additional insight into the current activities and the kind of 
information which is being generated. The EPA Fuel Economy 
Assessment Program has two objectives: (1) quantitative measure- 
ments; and (2) explanation of effects. 


20409 (ERDA—76-136, pp 194-199) Overview of ERDA truck 
systems program. Daye, C.J. 1976. 
From Highway vehicle systems contractors coordination 
a ion Arbor, Michigan, United States of America (USA) (4 
y : 
In Highway vehicle systems contractors coordination meet- 
ing. ~~ summary report 
A program aimed at improving the fuel economy of large 
over-the-road trucks is briefly described. Some industry implement- 
ed fuel-economy improvements already in progress Pree (1) 
engine and drive line redesign for lower engine speeds; (2) radial ply 
tires; (3) fan clutches; and (4) aero drag reduction devices. 


gS (ERDA—76-136, pp 205-206) DOT truck program. Close, 
From Highway vehicle systems contractors coordination 
a. #s Ann Arbor, Michigan, United States of America (USA) (4 
ay 1 
In ‘ighway vehicle systems contractors coordination meet- 
ing. be = ay ten report 
ent of Transportation po truck program is 
aimed be ph 3 the attention of the carrier; making him aware of 
what can be done, what the risks are; and showin ae, him new 
equipment and how to modify existing equipment. DOT is working 
through trade organizations and associations to disseminate this 
information. Still, the independents comprise about half of America’s 
truckers. It is hard to get to them. DOT is advocating a "Voluntary 
Program.” First, they are assessing the validity of the claims for 
individual devices and systems as well as where and how to apply 
them. Lg = areas are: air shields, radial tires, and low fuel rate 
engines. Information is being supplied to the carriers including the 
potential dollar pay-off. The system or device must be economically 
sound or it will not be used. 


20411 - ep are Be vehicle retrofit evaluation. Phase 
I. Analysis and preliminary evaluation results. Volume I: Sections 1 
through 3. Interim report, May—Oct 1974, Hinton, M.G.; Meltzer, J.; 
Iura, T.; Forrest, L.; Burke, A. (Aerospace Corp., El Segundo, Calif. 
(USA). Environmental and Urban Div.). Nov 1975. Contract 
F04701-74-C-0075. 221p. NTIS $7.75. 

See also Volume 2, PB—252555 and report dated Mar 1975, 
AD-A—009214. 

An analysis and preliminary evaluation are presented of se- 
lected used-car and light-truck fuel economy retrofit devices. In 
particular, information is provided that depicts the lormance 
characteristics of retrofit devices that have the potential to improve 
automotive fuel economy. The spectrum of devices includes carbure- 
tors, acoustic and mechanical atomizers, lean-bleed devices, vapor 
injectors, fuel modifications, inlet manifolds, drivetrain components, 
drag reduction techniques, driver aids, cooling fans, valve timin 
tuneups, exhaust-related systems, engine oils, oil additives, and ind fi 
ters. 


20412 a Highway vehicle retrofit evaluation. Phase 
I. Analysis and preliminary evaluation results. Volume II: Sections 4 
through 13 and appendix. Interim report, May—Oct 1974. Hinton, 
M.G.; Meltzer, J.; ura, T.; Forrest, L.; Burke, A. earoeeee Corp., 
El Segundo, Calif. (USA). Environmental and Urban ). Nov 
1975. Contract F04701-74-C-0075. 190p. NTIS $7.50. 

See also Volume I, PB—-252554. 

More than 20 representative classes of retrofit devices/con- 
cepts/techniques, including more than 130 specific items, were ex- 
amined in the course of the study. A major portion of the analysis 
effort was directed to the evaluation of 16 advanced, novel, or new 
carburetors which have the potential to improve automotive fuel 
economy. 


ENGINE-TRANSMISSION MATCHING 


20413 (ERDA—76-136, pp 143-159) Hydromechanical, continu- 
ously variable transmission. 1976. 

From Highway vehicle systems contractors coordination 
peony. & ¥s Ann Arbor, Michigan, United States of America (USA) (4 

y 

In ‘Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report 

A description is given of an automobile continuously variable 
transmission intended to reduce the fuel consumption of passenger 
cars by a significant amount. For a compact car on the Federal 
Driving Cycle, a 20 percent improvement in miles per gallon is 
projected, without any changes in the engine. Dynamometer tests 
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indicate that this fuel saving can be expected. The design, construc- 
tion, and operation of the transmission and control system are 
discussed. (PMA) 


20414 (ERDA—76-136, pp 159-167) Traction-type I.V. trans- 
mission. Stockton, T. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

For many years, Ford Motor Company has been studying 
various types of infinitely variable (I.V.) transmissions as one method 
for improving passenger car fuel economy. The Forster traction 
drive I. V. transmission appears attractive because it has potential for 
fuel economy improvement, reduced complexity, and reduced manu- 
facturing costs, compared to other traction drives by virtue of its 
ratio-changing mechanism. Although the Forster concept is yet to be 
proven in hardware, study of the concept justified a full engineering 
analysis. Assuming overall practicality, the final transmission design 
obtained has achieved a low cost potential, with only a modest 
penalty over conventional automatic transmissions. Compared with 
the original proposed scheme, the quantity of planetary gear sets has 
been reduced from two to one and the friction bands, or clutches, 
have been reduced from six to two. A very useful computer program 
for projecting vehicle performance and fuel economy has been 
completed and is operational. This program is applicable to any type 
of continuously variable transmission concept and for any given 
vehicle cycle route. 


20415 (ERDA—76-136, pp 167-174) Study to validate auto- 
“a train modifications that improve fuel economy. Hurter, 
D. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A description is given of a research program to: (1) validate 
the potential of improved fuel economy by improving the matching 
of engine operation to road load; (2) establish the impact of transmis- 
sion modifications on exhaust emissions, driveability, acceleration 
and engine life; (3) compare the test results with computer simulation 
predictions; and (4) describe the technical design decision process to 
show how the transmission designer matches vehicle requirements 
with engine characteristics for desired operation. The test results of a 
baseline standard vehicle and two vehicles with modified drive trains 
are given. (PMA) 


ENGINE SYSTEM 


REFER ALSO TO CITATION(S) 20388, 20389, 20394, 20433, 
20444, 20446 


20416 (ERDA—76-136, pp 174-183) Improving automotive fuel 
economy with accessory drives. Struttman, D.R. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

The schedule and status are described of an automobile re- 
search program to minimize accessory power consumption and 
maximize overall vehicle fuel economy. The approach is to develop 
variable ratio belt drive, verify fuel economy improvement with a 
simulation model of baseline vehicle, and demonstrate the accessory 
drive system in the baseline vehicle. The factors considered include: 
drive efficiency/fuel economy; initial cost; complexity; maintenance 
cost; noise; installation flexibility; weight; and durability. 


(N—75-32120) Effect on fuel properties of performance of 

aircraft turbojet combustor. Butze, H.F.; Ehlers, R.C. (Na- 

tional Aeronautics and Space Administration, Cleveland, Ohio 

(USA). Lewis Research Center). 1975. 16p. (NASA-TM-X—71789; 
E—8454; CONF-7510141—). NTIS $3.50. 

From Conference of the Western states section of the Com- 
bustion Institute; Palo Alto, California, United States of America 
(USA) (20 Oct 1975). 

The performance of a single-can JT8D combustor was inves- 
tigated with a number of fuels exhibiting wide variations in chemical 
composition and volatility. Performance parameters investigated 
were combustion efficiency, emissions of CO, unburned hydrocar- 
bons, and NOx, as well as liner temperatures and smoke. At the 
simulated idle condition no significant differences in performance 
were observed. At cruise, liner tem tures and smoke increased 
sharply with decreasing hydrogen content of the fuel. No significant 
differences were observed in the performance of an oil-shale derived 
JP-5 and a petroleum-based Jet A fuel except for emissions of NOx 
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which were higher with the oil-shale JP-5. The difference is attribut- 
ed to the higher concentration of fuel-bound nitrogen in the oil-shale 
JP-5. (GRA 


20418 Methods and apparatus for improving fuel vaporization in 
internal combustion . Jordan, W.C. US Patent 3,985,112. 12 
Oct 1976. Filed date 22 Sep 1975. 6p. 

Methods and apparatus for improving fuel vaporization in 
internal combustion engines are described. A high temperature fluid, 
preferably the age exhaust gas, is supplied to flow through an 
internal passage of heater means disposed in the air-fuel flow path of 
the engine to heat an external surface of the heater means and to 
radiate an optimum amount of heat into the fuel for vaporization of 
the fuel. The flow of the high temperature fluid is controlled to 
maintain the heat radiating surface of the heater means at a certain 
temperature which is preferably decreased as ambient temperature is 
increased. 


20419 Gas turbine fuel delivery system. Lewis, L.D. (to Garrett 
ee US Patent 3,985,468. 12 Oct 1976. Filed date 24 Dec 1974. 


A fuel delivery system comprised of a differential having 
three associated shafts is described. A first shaft is rotated at a speed 
responsive to the engine speed and drives the differential. A second 
shaft is driven by the differential against a variable retarding torque, 
which torque varies the speed of the second shaft. A third shaft is 
driven by the differential and drives a variable speed, fixed displace- 
ment fuel pump at a speed responsive to the speed of the second 
shaft combined with the speed of the first shaft. 


20420 Air-fuel ratio control system for automotive engine with 
compensation circuit for deterioration of feedback signal generator. 
Nagai, T. (to Nissan Motor Co., Ltd.). US Patent 3,984,976. 12 Oct 
1976. Priority date 17 Jun 1974, Japan. 8p. 

In a control system installed on a motor vehicle and constitut- 
ed of an oxygen concentration sensor and a control device for 
regulating the fuel supply rate to apparatus for preparing an air-fuel 
mixture on the basis of a signal ess the sensor, a compensation 
circuit is inserted between the sensor and the control device, a 
resistance in which circuit varies as the engine is run every predeter- 
mined hour or the vehicle travels every predetermined distance. 


20421 Fuel injection controlling system for an internal combus- 
tion engine. Kawai, H.; Katsuoka, R. (to Nippon Soken, Inc.). US 
Patent 3,986,006. 12 Oct 1976. Priority date 5 Jun 1974, Japan. 14p. 

A fuel injection controlling system for an internal combustion 
engine is described. An oscillator circuit generates clock pulses 
having a frequency corresponding to the air-to-fuel ratio of the 
mixture. A first detecting circuit for generating pulse signals has a 
time width corresponding to the rate of air flow to the engine, and a 
first multiplier circuit generates an output corresponding to the 
product of the air-to-fuel ratio and the rate of air flow in a binary 
coded form. A second detecting circuit generates signals having a 
pulse width proportional to the rotational speed of the engine, and a 
second multiplier circuit generates an output corresponding to the 
product of the air-to-fuel ratio and the rate of air flow and the 
rotational speed of the engine in a binary coded form. A conversion 
circuit generates pulse signals each a to the output of 
the second multiplier circuit, whereby fuel injection valves are 
actuated by the output of the conversion circuit. 


20422 Fuel separating system for starting an internal combustion 
engine. Matsumoto, R.; Suganuma, K.; Takahashi, S. US Patent 
3,985,108. 12 Oct 1976. Priority date 28 Jul 1973, Japan. 8p. 

In an internal combustion engine in which fuel in a fuel tank is 
sent to the carburetor to be sucked into the engine, a fuel separating 
system for starting an internal combustion engine comprising means 
for heating the fuel fed out of the fuel tank and means for cooling a 
vaporized low-boiling point fuel to condense so that a low-boiling 
fuel is fractionated out of the fuel in the fuel tank and the engine is 
started by the thus extracted low-boiling point fuel. 


20423 Method of decreasing heat loss from exhaust gases of an 
internal combustion engine. Fenn, G.W. (to Chrysler Corp.). US 
Patent 3,987,143. 19 Oct 1976. Filed date 5 Jun 1975. 2p. 

The method comprises introducing a mixture of uncured 
epoxy resin and curing agent in a coolant passage adjacent an 
exhaust passage and curing the resin into a solid insulating layer 
against the walls of the coolant passage. 


EMISSION CONTROL 


REFER ALSO TO CITATION(S) 20423 


20424 (CONF-760539—, pp 223-226) Autoradiographic tech- 
determine noble metal 


niques to distribution in automotive catalyst 
substrates. Lange, W.H. (General Motors Research Labs., Warren, 
MI). 1976. 
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From ERDA symposium on x- and gamma-ray sources and 
pplications; Ann Arbor, Michigan, United States of America (USA) 
( 19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

The distribution of noble metals in the ceramic substrates of 
automotive catalytic converter systems is important to the functional 
characteristics of the systems. A radiotracer technique involving 
microtomy of bead substrate samples and autoradiography using the 
resultant thin sections was developed to produce detailed images of 
the metal distributions. The method is particularly valuable to deter- 
mine the distribution of one metal in the presence of another to aid in 
the development of more efficient systems. 


20425 (CONF-760539—, pp 227-229) Analysis of noble metal on 
automotive exhaust catalysts by radioisotope-induce x-ray fluores- 
cence, Elgart, M.F. (Ford Motor Co., Dearborn, MI). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A technique was developed for the in-situ analysis of noble 
metals deposited on monolithic automotive exhaust catalysts. This 
technique is based on radioisotope-induced x-ray fluorescence, and 
provides a detailed picture of the distribution of palladium and 
platinum on catalyst samples. The experimental results for the cross 
section of a monolithic exhaust catalyst, analyzed in increments of 
0.2 cm’, are compared with analyses for palladium and platinum 
obtained by instrumental neutron activation analysis. 


20426 (PB—247692) Ambient temperature and vehicle emissions. 
Final report. Eccleston, B.H.; Hurn, R.W. (Bureau of Mines, Bartles- 
ville, Okla. (USA). Bartlesville Energy Research Center). Oct 1974. 
151p. NTIS $6.75. 

A test program was conducted to study the effects of ambient 
conditions on exhaust emissions from a variety of automobiles. 
Twenty-six cars, ranging from 1967 models through catalytic con- 
— uipped prototypes and cars powered by unconventional 

engines (rotary, Diesel, and stratified charge), were tested at 20, 50, 
75 and 110°F. Test procedure was the 1975 FTP, but with engine 
hoods closed and cooling air flow keyed to vehicle speed. HC, CO, 
NOx, total aldehydes, and reactive hydrocarbons, plus carbon bal- 
ance fuel economy, were measured. The results are discussed. 


20427 (PB—249908) Annual catalyst research program report. 
Summary. Annual program status report, Jan-—Sep 1974. (Health 
Effects Research Lab., Research Triangle Park, N.C. (USA)). Sep 
1975. 56p. (EPA—600/3-75/010a). NTIS $4.50. 

See also PB—249909. 

This report constitutes the first Annual Report of the ORD 
Catalyst Research Program required by the Administrator as noted 
in. his testimony before the Senate Public Works Committee on 
November 6, 1973. It includes all research aspects of this broad 
multi-disciplinary program including: emissions characterization, 
measurement method development, monitoring, fuels analysis, toxi- 
cology, biology, epidemiology, human studies, and unregulated 
emissions control options. Principal focus is upon catalyst-generated 
sulfuric acid and noble metal particulate emissions. (GRA) 


20428 (PB—249909) Annual catalyst research program report. 
Appendices. Volume Ii. Annual program status report, Jan—Sep 1974. 
(Health Effects Research Lab., Research Triangle Park, N.C. 
(USA)). Sep 1975. 252p. (EPA—600/3-75/010c). NTIS $9.00. 

See also PB—249911. 

A report is given of a research program to monitor fuel 
consumption and characterize exhaust emissions of automobiles. 


20429 (PB—249912) Annual catalyst research program report. 
Appendices. Volume V. (Health Effects Research Lab., Research 
Triangle Park, N.C. (USA)). Sep 1975. 271p. (EPA—600/3-75/010f). 
NTIS $9.00. 

See also PB—249913. 

A description is given of work directed at the development of 
methods for determining the effect of fuel additives on the efficiency 
and durability of oxidation catalysts. Other contracts in the EPA fuel 
additive study program included contracts on the effect of fuel 
additives on the composition of the total hydrocarbon exhaust por- 
tion (Bureau of Mines), the effect of fuel additives on particulate 
emissions (Dow Chemical Co.), the effect of fuel additives on 
exhaust visibility (Cornell Aeronautics Lab), and development of a 
ona) fuel additive emissions determinations (Battelle Institute). 


20430 (PB—249913) Annual catalyst research program report. 
Appendices. Volume VII. Annual program status report, Jan—Sep 
1974, (Health Effects Research Lab., Research Triangle Park, N.C. 
(USA)). og 1975. 281p. (EPA—600/3-75/010h). NTIS $9.25. 

See also PB—249908. 
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A report is given on a research program to evaluate the 
effects of fuel additives on automobile exhaust emissions and on 
catalytic converters. Inhalation toxicology, meteorological model- 
ling, and atmospheric chemistry are discussed. (GRA) 


20431 (PB—250583) Defect testing of five catalyst equipped Ford 
prototype vehicles. Volume II. Final report. McMillen, R.G. (Olson 
Labs., Inc., Anaheim, oy (USA)). Aug 1975. Contract EPA-68- 
03-0452. . NTIS $10 

See also Volume I, oPB—250582. 

The objective of the work performed was to provide test data 
on the performance of a known exhaust catalytic system under a 
variety of engine parameter conditions. Volume 2 contains technical 
pollutant data ae from this tests. Portions of this document are 
not fully legible. (GRA) 


20432 Engine exhaust purifier-muffler. Huang, M.D. US Patent 
3,984,219. 5 Oct 1976. Filed date 31 Dec 1975. 4p. 

An engine purifier-muffler is described comprising a box type 
body, a cylindrical filter connected to the exhaust pipe of engine 
located at rear bottom corner inside the box, a plurality of perforated 
plate filter elements yap | disposed inside the box to reach 
toward the top, under the ceiling, a filter of square cross section 
further provided, after the said filter, and an outlet section provided 
to connect to an outlet pipe. Porous plastic material such as polyure- 
thane foam is used as filter medium in all the abovesaid filters. Water 
is half filled within the box. The box is also provided with a water 
inlet, an overflow opening and a drain for discharging the water. 
Waste gas that is passed through the water and filter elements and is 
discharged from the outlet contains much less hazardous compo- 
nents. 


20433 Article for defining an auxiliary com it for an 
engine combustion chamber. Turkish, M.C. (to Eaton Corp.). US 
Patent 3,985,111. 12 Oct 1976. Filed date 17 Dec 1973. 10p. 

An article is described for defining an auxiliary compartment 
for providing accelerated initial warm-up of the combustion cham- 
ber of an internal combustion engine, and thereafter providing for 
continuous transfer of heat to the walls of the combustion chamber 
to prevent overheating of the article. The article has a central 
tubular heat-receiving portion with one end closed and the opposite 
end open in ope | cup-shaped configuration with a mounting 
flange provided around the rim of the open end, and a heat output 
portion of preferably annular configuration provided around the 
outer periphery of the closed end region. An aperture is provided in 
the closed end for communicating the interior region of the central 
— with the engine combustion chamber. The method of pre- 

eating includes electrically insulating the mounting flange and 


— heat. output portion and passing an electrical current 


through t 


20434 Internal combustion engine exhaust emission control. 
Price, R.T. (to General Motors Corp.). US Patent 3,984,975. 12 Oct 
1976. Filed date 10 Nov 1975. 4p. 

A V-type internal combustion engine has left and right ex- 
haust manifolds interconnected by an exhaust crossover passage and 
connected by left and right exhaust pipes respectively to a main 
catalytic converter. The left exhaust pipe has an auxiliary catalytic 
converter, while the right exhaust pipe has a valve which is closed 
during engine warm-up. The valve diverts exhaust gases from the 
right exhaust manifold through the crossover passage to the left 
exhaust manifold for flow through the auxiliary converter and the 
left exhaust pipe to the main converter during warm-up and permits 
exhaust gases to flow directly from the right exhaust manifold to the 
main converter during normal operation. A pump delivers air into 
the right exhaust manifold for delivery through the auxiliary con- 
verter to the main converter during engine warm-up and for deliv- 
ery directly to the main converter during normal operation, thus 
limiting oxidation in the auxiliary converter. 


20435 Recovery of PT/RH from car exhaust catalysts. Bradford, 
C.W.; Baldwin, S.G. (to Johnson Matthey and Co., Ltd.). US Patent 
3,985,854. 12 Oct 1976. Priority date 12 Jun 1974, United Kingdom 
of Great Britain and Northern Ireland (UK). 6p. 

In order to recover platinum, pe and other precious 
metals from catalysts employed in internal combustion engine ex- 
haust systems, the used or unused catalysts, preferably in crushed, 
powdered or broken form, are reacted with an acidic medium having 
oxidizing properties to leach out the precious metals. The acidic 
medium may be an acid containing or oxidizing agent or an oxidizing 
acid and when a used catalyst is treated the leaching step is prefer- 
ably preceded by a reduction step in order to convert to the metal 
any precious metal oxides present in the catalyst. 


20436 Catalyst for reducing the toxic contaminants of combustion 
engine exhaust gas. Stenzel, J. (to Hoechst Aktiengesellschaft). US 
Patent 3,985,683. 12 Oct 1976. Priority date 24 Nov 1973, German, 
Federal Republic of (F.R. Germany). 8p. 

A catalyst is described for reducing the toxic contaminants of 
exhaust gas of combustion engines. The catalyst, which consists 


article to cause resistance heating. 
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ey a ee 4 gene comb structure as a and a 
mixture of copper, nicke manganese oxides as catalytically 
active ingredients, has an ~"% | layer of aluminum oxide 
applied to the honey comb carrier. catalyst is produced by 
heating the honey comb carrier to 300° to 400°C; by introducing the 
hot carrier into a concentrated solution of an aluminum salt of a 
volatile acid for 15 to 60 minutes; by blowing out the carrier and 

ig it at room temperature; by heating the carrier within 1 to 
4 hours to 350° to 450°C and then calcining it for 2 to 6 hours to 
500° to 700°C with the resultant formation of an intermediary layer 
of aluminum oxide on the honey comb carrier; by heating the carrier 
to 300° to 400°C; by dipping the hot carrier in a hot concentrated 
aqueous solution of catalytically active copper, nickel and - 
nese salts of volatile acids and allowing it to remain therein for 15 to 
60 minutes; by + pe out the carrier and drying it for 1 to 4 hours 
* Bd to 450°C; by calcining it for 5 to 20 hours at 700° to 


20437 Method of and apparatus for improved methanol operation 
of combustion systems. Schmidt, R. US Patent 3,986,350. 19 Oct 
1976. Priority date 6 Mar 1974, German, Federal Republic of (F.R. 
Germany). 8p. 

A description is given of a method of and apparatus for 
cracking methanol and for utilizing the cracked-methanol to operate 
a minimum-pollution fuel-combusting device. The heat of combus- 
tion gases which is brought into the presence of a catalyst is 
employed to crack the methanol into hydrogen gas and carbon 
monoxide gas. The hydrogen gas and carbon monoxide gas there- 
upon serve as the primary fuel source for the fuel-combusting device 
and these gases, or hydrogen alone, are further utilized to create a 
reduction atmosphere so as to render the heated combustion 
inert and pollution-free to discharge into the ambient atmos; ; 


NITROGEN OXIDES 


REFER ALSO TO CITATION(S) 20388, 20389, 20417, 20449, 
20450, 20451 


20438 (PB—251102) EValuation of CVS test procedures. Final 
report, Jun 1975—Feb 1976. Runner, T. (Automotive Environmental 
Systems, Inc., Westminster, Calif. (USA)). Feb 1976. Contract ARB- 
4-726. 136p. NTIS $6.00. 

The effect of CVS test parameters other than temperature on 
exhaust emissions was determined. Dynamometer inertia weight, 
road load horsepower, vehicle engine tune adjustments and smooth- 
ing the emission test driving schedule parameters were evaluated. 
Actual vehicle road load horsepower was measured by coast-down 
time and o— manifold vacuum. Tests were ‘ormed on 50 1968 
through 1975 model year vehicles. 1975 and Modified 1972 Federal 
Test Procedures were used. Observed differences in exhaust emis- 
sion and fuel economy test results were tested for statistical signifi- 
cance. (GRA) 


20439 Evaluation of the NCAC dual catalyst Pinto. Washington, 
DC; Environmental Protection Agency (May 1975). 8p. 

A protot automobile emission control system developed 
by the National Clean Air Coalition was tested by the Environmen- 
tal Protection Agency. The vehicle tested had a four cylinder engine 
and four speed manual transmission. Exhaust emissions were con- 
trolled by a dual catalyst system in which a nitrogen oxides reduc- 
tion catalyst is followed by an oxidation catalyst. Exhaust emissions 
tests were conducted according to the 1975 Federal Test Procedure. 
The fuel used during the test program was a high octane lead-free 

line. The vehicle met the 1978 Federal emission standards with a 
5 By me decrease in fuel economy compared to a standard car 
with the same engine and transmission. 


20440 Exhaust gas cleaning system for internal combustion en- 
gines. Goto, K.; Ishikawa, N. (to Toyota Jidosha Kogyo Kabushiki 
Kaisha). US Patent 3,983,697. 5 Oct 1976. Priority date 16 Jan 1974, 
Japan. 8p. 

An exhaust gas cleaning system for an internal combustion 
engine is described. The cleaning system comprises a change-over 
valve having its inlet port communicating with an air pump, its first 
outlet port communicating with the exhaust — of the engine and 
its second outlet port communicating with intake system of the 
engine through a flow control valve. The change-over valve has 
communication of its outlet ports switched in accordance with the 
temperature of a catalytic converter which is disposed in the exhaust 
a. In a modification, a duct providing communication between 

second outlet port of the change-over valve and the flow control 
valve is provided to communicate with the exhaust system. 


20441 Auxiliary pollution control device for spark-ignition en- 
gines. August, P. US Patent 3,983,854. 5 Oct 1976. Priority date 5 
Aug 1970, German, Federal Republic of (F.R. Germany). 4p. 

The emission of toxic pollutants by an internal com! 
engine is reduced by the i of exhaust gas to intak 
— especially during engine speeds intermediate between 
and power. 
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20442 Combustible mixture supply system. Ueno, Z.; Nagaoka, 
T. (to Nissan Motor Co., Ltd.). US Patent 3,985,107. 12 Oct 1976. 
Priority date 15 Dec 1972, Japan. 4p. 

mposed hydrogen xide is fed into an engine intake 
passageway in addition to fuel and air to provide a combustible 
mixture containing a low concentration of nitrogen. 


20443 Reactor assembly for reducing automotive pollutant emis- 
sions. Cocchiara, F.; Grosso, R.D. (to Exxon Research and i- 
—s Co.). US Patent 3,986,840. 19 Oct 1976. Priority date 20 Jul 
1973, Italy. ~ 
: A catalytic reactor assembly for Faery te exhaust gas from 
internal combustion engines comprises a first bed of catalytic materi- 
al which promotes reducing reactions in exhaust gas from the — 
between unburned and partially burned fuel components and NO/ 
sub x/ whereby the latter is substantially conv: to nitrogen and a 
second bed of catalytic material which promotes oxidizing reactions 
in the presence of added air to oxidize unburned and ially burned 
components of exhaust from the first bed. Exhaust gas is con- 
strained to substantially radially outwards from the interior of 
the first to a collection space therearound and is then directed to 
the interior of the second bed for passage radially outwardly before 
discharge to atmosphere. The two catalytic beds are preferably 
cylindrical or annular, and located end-to-end for maximum conver- 
sions with minimum pressure drop. Baffle means are located between 
the catalytic beds for directing the exhaust from the collection 
yes around the first bed to the interior of the second catalyst bed. 
dditionally, either the axis of the second bed is off-set from the axis 
of the first or the second bed has a non-uniform porosity so that 
there is substantially constant pressure drop across any radial point 
in the second bed. 


20444 Combustion process for low-level NO/sub x/ and CO 
emissions. Schirmer, R.M. (to Phillips Petroleum Co.). US Patent 
3,986,347. 19 Oct 1976. Filed date 6 Dec 1973. 20p. 

A new combustion process is described wherein combustion 
efficiency is retained while reducing inlet air temperature to the 
combustor so as to obtain both reduced nitrogen oxides emissions 
and reduced CO emissions. A new combination of combustion 
apparatus and heat utilization apparatus is also provided. 


CARBON MONOXIDE 


REFER ALSO TO CITATION(S) 20388, 20417, 20438, 20439, 
20440, 20443, 20444, 20450, 20451 


SULFUR DIOXIDE 
REFER ALSO TO CITATION(S) 20447 


20445 (PB—249911) Annual catalyst research program report. 
Volume III. (Health Effects Research Lab., Research 
Triangle Park, N.C. (USA)). Sep 1975. 245p. (EPA—600/3-75/ 
010d). NTIS $8.00. 
See also PB—249912. 
A report is given on methods used to measure automobile 
exhaust gases. 


HYDROCARBONS 


REFER ALSO TO CITATION(S) 20388, 20417, 20439, 20440, 
20441, 20443, 20450, 20451 


20446 Reduction of hydrocarbons emissions in carbureted en- 
gines. Rabbiosi, C.P. US Patent 3,986,486. 19 Oct 1976. Filed date 21 
Oct 1974. 6p. 

A device is described for attachment to a carbureted auto- 
mobile engine for improving its performance, both by reduction of 
pollutants by obtaining more complete burning of the fuel and by 
obtaining better gasoline mileage, especially in city and other sto 


start driving. The fuel is into a heat exchanger between the 
fuel pump and the carburetor. The heat exchanger utilizes the water 
ump and water from the radiator in conjunction with a heat sensor 
located close to the carburetor to feed the line to the carburetor 
at temperatures depending on the prevailing weather and climate, 
ie., at about 110° to 120°F in winter in northern California and 
about 125° to 145°F in the summer there. The temperature is kept 
within a range of 5° to 6°F. A pressure regulator is interposed 
between the heat exchanger and the heat sensor for regulating the 
pressure of the fuel fed to the carburetor, so that it will be about 3 


pounds per square inch. 


PARTICULATES 


20447 (PB—244889) Particulate emissions from prototype cata- 
lyst cars. Environmental Protection T Series, Jun 1974— 
May 1975. Beltzer, M. (Exxon Research and — --¥.~ Co., 
Linden, N.J. (USA). Products Research Div.). May 1975. Contract 
EPA-68-02-1279. 225p. NTIS $7.25. 
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Particulate emissions from a vehicle equipped with a variety 
of commercial and prototype catalyst systems were measured and 
characterized. Nine catalysts including four monolithic and three 
pelleted oxidation catalysts and two NO(x) reduction catalysts, were 
screened on three test fuels over the 1975 FTP driving cycle and 
three study states. Particulate emissions increased due to the forma- 
tion of sulfuric acid from exhaust SO*. This sulfuric acid together 
with bound water accounted for most of the particulate emitted. 
Sulfate was the only form of sulfur detected in the particulate. 
Substantial differences between oxidation catalysts in their sulfuric 
acid formation tendency were detected. Additional information on 
the particle size distribution and metals content of the particulate is 
included. 


ALTERNATIVE FUELS 


REFER ALSO TO CITATION(S) 19206, 20407, 20437, 20442 


20448 (ERDA—76-136, pp 254-260) Overview of alternative 
fuels utilization program. Ecklund, E.E. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

The aim of the Highway Vehicle Systems Program is to 
decrease the dependence on petroleum and to eventually substitute 
other fuels for it. In addition to developing engines with increased 
fuel economy, there are two other important approaches. One is to 
develop engines that can use a wide range of fuels and/or composi- 
tions, and the other is to find suitable fuels to replace gasoline. On 
the basis of feasibility studies, work was initiated in three laborato- 
ries aimed at the near-term and mid-term: (1) University of Santa 
Clara—straight methanol; (2) University of Miami—methanol/gaso- 
line blends; and (3) ERDA Bartlesville Energy Research Center 
(BERC; then Bureau of Mines)—methanol, methanol/gasoline 
blends, synthetic gasoline. The status of this work is reviewed. 


20449 (ERDA—76-136, pp 281-291) Summary of methanol 
mobile power research investigations. Pefley, R. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

Two vehicles, a 1972 Plymouth Valiant and a 1970 American 
Motors Gremlin, have successfully completed their fourth and fifth 
year, respectively, of continuous operation on pure methanol with 
no major component failures. The Plymouth, which is in service in 
the City of Santa Clara, ranks competitively in fuel economy (miles/ 
mm Btu) over its operational lifetime with vehicles in like service 
operating on gasoline. Cold starting is the most serious driver- 
reported difficulty. An additional 1972 Plymouth Valiant belonging 
to the City of Santa Clara has been operating on a 10 percent 
methanol- 90 percent gasoline blend for two years with no modifica- 
tions and no operational problems. Performance and emissions data 
from these vehicles are reported. 


20450 (ERDA—76-136, pp 291-293) Characterization of metha- 
nol/gasoline blends as automotive fuel. Adt, R.R. (Univ. of Miami, 
FL). 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A multicylinder, carbureted engine was fueled with blends of 
0, 20, and 30 volume percent methanol in a base stock representative 
of unleaded gasoline (viz. Indolene). The engine was operated under 
steady state conditions at constant speed, manifold vacuum and 
MBT spark advance over a range of fuel-air equivalence ratios. 
Comparisons were then made of performance and emissions charac- 
teristics for the various blends at equal equivalence ratios. 


20451 (ERDA—76-136, pp 294-297) Characterization of metha- 
nol as an automotive fuel. Allsup, J. (Bartlesville Energy Research 
Center, OK). 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

The objectives of the experimental study described are as 
follows: (1) determine and describe physical properties and perfor- 
mance characteristics of methanol/gasoline mixtures for use as auto- 
motive fuel in terms of: (a) the physical properties of gasoline/ 
methanol/ water mixtures as determined from laboratory measure- 
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ments; and (b) fuel economy, emissions, and vehicle performance for 
varied combinations of engine parametric adjustments as determined 
in tests with automotive equipment; (2) generate engineering data 
from which to determine: (a) technical feasibility for adaptation of 
available fuel delivery systems for use of methanol in current- 
technology engines; and (b) fuel economy and performance charac- 
teristics attainable using pure methanol. Accordingly the results to 
date are summarized in two parts: Vehicle/Engine Test Program, 
and Gasoline/Methanol Physical Properties Study. 


20452 (ERDA—76-136, pp 303-305) Hydrogen-fueled internal 
combustion engine: a technical survey of contemporary U.S. projects. 
Escher, W.J.D. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A special survey of contemporary U.S. hydrogen-fueled inter- 
nal combustion engine research activities was conducted. The results 
considerably expand the previously available technical information 
baseline, thus contributing to the background in the alternative 
automotive fuels area, among others. Fourteen hydrogen engine 
research groups with a wide range of backgrounds and organization- 
al makeup were found to have conducted experimental work of 
significance over the past five years as a result of preliminary 
screening. These were subsequently contacted for available informa- 
tion deriving from their research and demonstration activities. Some 
49 hydrogen-air and hydrogen-oxygen internal combustion engines 
of both the piston and rotary combustion types are included in the 
resulting survey. Several of the organizations (over half) have devel- 
oped demonstration hydrogen-fueled vehicles; 15 of these have been 
documented as well. Onboard hydrogen storage systems of the 
pressurized-gas, cryogenic-liquid, and metal-hydride types are noted 
to have been successfully employed. 


20453 (ERDA—76-136, pp 306-311) Automotive hydrogen stor- 
age with magnesium hydride. Rohy, D.A. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

On-board fuel storage is a basic limitation to the use of 
hydrogen as an automotive fuel. Metal hydrides can store hydrogen 
at the same volumetric density as cryogenic methods, but generally 
incur serious weight penalties. Among the relatively common mate- 
rials, magnesium-base alloys offer the best (lowest) weight density. 
The objective of the program described is to develop a magnesium- 
base alloy to store hydrogen that meets the operating constraints of a 
conventional automobile with a spark ignition engine. Specific con- 
straints include a maximum 200°C hydride dissociation temperature, 
high hydrogen capacity (5 percent by weight), and a dissociation 
rate sufficient for all driving modes. The common concepts for 
hydrogen storage are compared. Metal hydrides offer considerable 
promise with possible solutions for associated problems. 


20454 (ERDA—76-136, pp 312-323) Hydrogen powered mass 
transit system. Billings, R.E. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

Hydrogen appears to have significant potential as an alternate 
fuel for mass-transit systems. Prototype experiments underway will 
be important in better determining potential problems and in evaluat- 
ing overall system potential. If no new major technological or 
operational difficulties are encountered, a reasonable follow-up pro- 
gram will be the implementation of a small bus fleet to better 
evaluate the potential of hydrogen as a mass-transit-fleet fuel alterna- 
tive. A discussion is given of the proposed bus system, fuel systems, 
hydrogen storage, economics, and safety. (PMA) 


20455 (PB—251108) Evaluation of methyl alcohol as a vehicle 
fuel extender. Final report. Johnson, R.T.; Riley, R.K. (Missouri 
Univ., Rolla (USA). Dept. of Mechanical Engineering). Aug 1975. 
Contract DOT-OS-40104. 166p. NTIS $6.75. 

Methyl alcohol (methanol) can be made from coal and waste 
products with reasonable thermal efficiency. Strong interest in 
blending this liquid fuel with gasoline for automotive use has devel- 
oped. This research was a characterization program for the behavior 
of methanol-gasoline blends in spark ignition engines, particularly 
those used in automobiles. The program included: characterizing 
octane ratings of methanol-gasoline blends, a single cylinder engine 
study of the effects of engine parameter variations on emissions and 
fuel economy of methanol-gasoline blends, and a simulated vehicle 
program to determine the behavior of the blends for the federal 
emissions test procedure. Results indicated that no substantial 
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changes in emissions or fuel economy should be ene from 
operating blends of 10% or less in existing vehicles. Performance, 
wr" “Vy phase separation, and corrosion problems are pointed 
out. 


MATERIALS 


REFER ALSO TO CITATION(S) 19469, 19932, 21467 


20456 (BNWL-SA—5936) Application of robust/resistant tech- 
niques to crystal structure refinement. Nicholson, W.L.; Prince, E. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Aug 
1976. Contract E(45-1) 1830. 6p. Dep. NTIS $3.50. 

The least squares technique commonly used for refining crys- 
tal structures is neither robust (min variance with errors in experi- 
mental data) nor resistant (not highly d lent on any small subset 
of data). Other methods of fitting are being developed which are 
more robust/resistant, and this paper endeavors to apply these 
methods to crystal structure refinement. The Tukey biweight W- 
function succeeds in minimizing the influence of poor data. (DLC) 


20457 SS a ld Proceedings of the conference on 
neutron sca Tennessee, June 6—10, 1976. Moon, 
R.M. (ed.). “Oak = National Lab., Tenn. (USA)). 1 Sep 1976. 
Contract W-7405-ENG-26. vp. Dep. NTIS $16.25. 

From Conference on neutron lan Ise Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976 

Papers and abstracts of papers are » concerning 
structures of solids, lattice dynamics, molecular dynamics, phase 
transitions, hydrides, magnetic moments, magnetic excitation, gases, 
liquids, and neutron optics. Sixty-two of the papers were processed 
individually. Other oo were processed separately. See CONF- 
760601-- in the Report Number olen. (IRD) 


20458 (HEDL-SA—871) Nuclear Systems Materials Handbook. 
Marchbanks, M.F; Moen, R.A.; Irvin, J.E. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 1976. Contract E(45- 
1)-2170. 19p. (CONF-760819—13). Dep. NTIS $3.50. 

From 2. international conference on the mechanical behavior 
of materials, Federation of Materials Societies; Boston, Massachu- 
setts, United States of America (USA) (16 Aug 1976). 

The NSM Handbook is a multi-volume document being com- 
piled on a continuing basis to meet the broad materials data require- 
ments of those involved in the development of advanced nuclear 
energy systems. The present focus of the Handbook is upon nuclear 
systems that have not yet achieved commercial status, with near- 
term emphasis on the nation’s Liquid Metal Fast Breeder Reactor 
Program. Actual use of the Handbook extends to other advanced 
nuclear concepts sharing the same needs, and to many nonnuclear 
engineering activities as well. 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 19333 


20459 se sangia nee Liquid Metal Fast Breeder Reactor Mate- 
rials Dev Quarterly progress report for period 
June 30, 1976. Peterson, S. (comp. and ed.). (Oak Ridge 
National Lab., Tenn. (USA)). Nov 1976. Contract W-7405-ENG-26. 
234p. AT. 

Activities in research pro; reported on steam gener- 
ator materials a for CRBR, ‘aaa LMFBR structural 
materials, mechanical and metallurgical behavior of LMFBR weld- 
ments, large diameter pipes and fittings, and advanced neutron 
absorber ol (IRD 


20460 (ORNL—5237) Mechanical ype test data for struc- 
tural materials. October 


Quarterly progress report for period ending 
31, 1976 . Hill, M.R. (comp.). (Oak ~~ National Lab., Tenn. 
(USA)). Dec 1976. Contract W-7405- ENG-26. 392p. AT. 

Test data on heat resisting reactor materials are presented. 
These data were obtained in research at EG and G Idaho, Argonne 
National Laboratory, Oak Ridge National Laboratory, Naval Re- 
search Laboratory, Hanford Engineering Development Laboratory, 
Westinghouse Advanced Reactors Division, General Electric Com- 
pany, University of Cincinnati, and University of California at Los 
Angeles. (JRD) 


(RDT-M—2-20T(11-76)) Nickel alloy forgings (ASME 
SB-564 with additional requirements). Research and Devel- 
opment Administration, Washington, D.C. (USA). Div. of Reactor 

pment and Demonstration). Nov 1976. Contract W-7405- 
ENG-26. 7p. RSO. 
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20462 Poland's zirconium requirements. Rutkowski, W. Rudy 
Met. —— 18: No. 1, 23-24(1973). (In Polish). 

brief description is g is — of the uses of zirconium and its 
alloys as a shieldin tural material in nuclear power reac- 
tors, and the Poli en requirements to cover the planned 
development of domestic nuclear power are estimated. Some other 
industrial applications of zirconium and its one eee 
also mentioned. Data —— suggest the advisability of initiating 
zirconium production in Po! 


20463 Lo rami a )(4-76)) Nickel—chromium—iron 
alloy rod and bar (ASME SB-166 with additional requirements). (Oak 
Ridge National Lab., Tenn. (USA)). Apr 1976. Contract W-7405- 
ENG-26. 8p. RSO. 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 19568, 19748, 19797, 20038, 
20490, 20673, 21211, 21215, 21216 


20464 (BISI—14065) Material and technological problems of 
tubing and fitting of the Al nuclear power station primary circuit. 
Kaisler, L. (Metals Society, London (UK). — _ and 
Scientific International Translation Service). Apr 1976. 7p. INIS. 
ted from Hutn. Listy. (1975) No. 6, p. 419-438, , Avail- 

able from The Metals Soci 7 lgew Pound 9.00 
The production of tubing from a steel with 0.5% Cr, 
0.5% Mo and 0.25% V heat-treated to a bainitic structure from 3200 
kg billets is described in detail. Special equipment was devised for 
the tubes with diameters of 527 mm and a wall thickness of 
21 mm, and also for valves and other fitments for both the hot and 
cold piping circuits. Other steels were used for various parts and 
their properties and testing are described. Special ultrasonic and 
pene see ey equipment was developed, which has also found other 
see attention is devoted to the complexity of the problems 

pectin 


20465 (SAND—76-8023) Electroplating U-0.75 Ti, 105-mm, 
XM774 penetrators with nickel and zinc. Dini, J.W.; Johnson, H.R. 
(Sandia Labs., Livermore, Calif. (USA)). Jun 1976. Contract E(29- 


1)-789. 43p. Dep. NTIS $4.00 
ures were develo; and utilized whereby 105-mm U- 
Lo eae me were plated with 1.0 mil of nickel and 0.2 mil of zinc 
then chromated. Twenty-three full-size penetrators were coated 
to demonstrate the feasibility of the system and to provide parts for 
ballistic tests. Dimensional inspection of the parts before and after 
—! ~ plating revealed the coating process to be viable and 

e. 


repea 


20466 (SAND—76-8031) Electroforming repair of a nozzle ap- 
proach section. Johnson, H.R.; Dini, J.W. (Sandia Labs., Albuquer- 
Na (USA)). Aug 1976. Contract E(29-1)-789. 24p. Dep. 
-50. 


Procedures were developed to repair by nickel plating the 
approach section of the 2.44-m (8-foot) HTST combustor from 
Langley Research Center. A 20.3-cm (8-inch) diameter test part 
fabricated by using the same procedures that were used for the full- 
size part showed good in ~— and, when subjected to burst test, 
did not fail until it reached psi. This was a good indication that 
the repair procedure would be Y edequate for the full-size nozzle 
section, since intended operating pressure is only 500 psi. The repair 
process consisted of wedging aluminum strips over exposed open 
channels in the steel substrate and then cleaning, activating, and 
nickel-plating the region in need of repair. The key to the process 
was the use of a nickel sulfamate-sulfamic acid solution to prepare 
the nickel in the region of the repair zone for reception of the nickel 
plating without attacking the aluminum strips. Ring shear tests were 
used to check adhesion of the nickel plating. After completion of the 
plating, the part was subjected to a hydrostatic pressure of 500 psi 

evidenced no signs of failure. 


20467 (ORNL-tr—4141) Ultrasonic testing of welded compo- 
nents of unstabilized austenitic steel (Laboratory 6.24/6.21). (Bunde- 
sanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). [nd]. Trans- 
lated by M. Gerrard from the work of Professional Group 6.2, 
Nondestructive testing. 2p. Dep. NTIS $3.50. 

Broadband-angle test heads were designed for both longitudi- 
nal and transverse waves; they operate in the sending-receiving 
mode. A focusing effect is obtained by bending the sound axes 
toward each other. The signal/interference echo ratio was found to 
be 6-10 db. (DLC) 


20468 ae > Welded joints on different materials: 
examples of pairs of materials important in nuclear engineering. 
Metzger, G.; Lison, R. (Kernforschun lage Juelich G.m.b.H. 
(Germany, F. R.). Inst. fuer Reaktorwerkstoffe und Heisse Zellen). 
21 Oct 1974. Translation of JUL—1011-RW. 130p. Dep. NTIS 


$6.00. 
Research directed to development of welded joints of Zr2Sn 
and 18Cr8Ni steel, and for Al and 19CrNi steel is reported. Other 
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combinations were also investigated as possible alternate intermedi- 
ate materials for the dissimilar metal joints. Information and data are 
included on test materials, welding conditions, mechanical testing, 
and metallography. (JRD) 


20469 Energy threshold of the ion component in cathode sputter- 
ing of heavy metals by Cs*. Adylov, A.A.; Veksler, V.L; Reznik, 
A.M.; Shamz, M.A. (Tashkent State University). Sov. Tech. Phys. 
Lett. (Engl. Transi.); 1: No. 9, 360-370(Sep 1975). 


20470 Structure and mechanical properties of physically vapor 
deposited chromium. Reiley, T.C. (Oak Ridge National Lab., TN); 
Nix, W.D. Metall. Trans., A; 7: No. 11, 1695-1701(Nov 1976). 
Physical vapor deposition (PVD), using electron beam evapo- 
ration, was employed to create thick (0.1 cm) films of chromium. 
The structure and mechanical properties of these deposited films 
were studied as a function of deposition temperature, deposition rate 
and background pressure. It is observed that a columnar, submicron 
rain size is produced over a wide range of deposition parameters. 
Texturing is observed. Mechanical tests performed between room 
temperature and 1270°K resulted in brittle, intergranular fractures. 
This behavior is shown to be related to intergranular defects present 
in the deposited material. The defect concentration, as reflected in 
density measurements, is found to be linearly dependent on the 
concentration of dissolved oxygen. 5 tables, 10 fig. (auth) 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 19914, 20084, 20500, 20564, 20605 


20471 (CONF-760539—, pp 255-258) Application of high-inten- 
sity, rotating-anode x-ray tubes for diffuse x-ray scattering studies of 
crystal defect structures. Haubold, H.C. (Inst. fuer Festkoerperfors- 
chung, Juelich, Ger.). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(S. May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

High power rotating anode x-ray tubes yield high x-ray 
luminosities up to 10'7 monoenergetic quanta steradian~* s~? cm™? 
from focal spot areas of about 1.5 x 1.5 mm?. Their use in scattering 
experiments allows the statistical errors to be made small enough for 
very precise determinations of scattering cross sections. Thus it is 

ssible to separate the diffuse scattering from lattice defects, such as 
isolated interstitials or vacancies or clusters of them, from the 
Compton and thermal diffuse scattering from the perfect crystal. 
Using a 100-kW rotating anode tube and a multidetector system with 
100 detectors, the scattering of 100 ppM self-interstitials in aluminum 
or copper could be measured even at scattering angles for which the 
Compton background scattering was up to 100 times greater. In both 
pene ae the interstitial structure was found to be the (100)-split 

um f 


20472 (CONF-760539—, pp 275-278) Moessbauer effect emis- 
sion spectroscopy: a useful surface technique. Anderson, C.R.; Hoff- 
man, R.W. (Case Western Reserve Univ., Cleveland). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

The Moessbauer effect has been of considerable use in study- 
ing materials because of the detailed information obtained at the 
nuclear site. Moessbauer Effect Emission Spectroscopy (MEES), in 
which the specimen of interest is also the Moessbauer source, has 
less than 0.01 monolayer sensitivity and thus is of interest in surface 
and thin film investigations. An in-situ UHV spectrometer has been 
constructed which permits the measurement of Moessbauer spectra 
at low temperatures as well as LEED and AES. It is suggested that 
the MEES technique, although specialized, may be useful in surface 
studies. The main differences from the usual absorption geometry are 
the production of the radioactive sample and possibie relaxation 
effects resulting from the decay. The Moessbauer parameters are 
determined from the spectra in the usual manner. The MEES 
technique has been applied to the study of the magnetization and 
superparamagnetic relaxation in thin Fe—0.01 at. percent 57Co films 
and to the changes in hyperfine field and line breadth in the 
amorphous crystalline transition in Co. Measurements of the true 
surface magnetization (111) Ni are in progress. The alloy films show 
effectively bulk behavior for average thicknesses greater than 15 A 
and no superposition of es and paramagnetic spectra. 
Only 0.5 T increases in the internal field were found with crystalliza- 
tion of the pure Co films although a 30 percent decrease in line 
breadth was observed. 


20473 (CONF-760601—P2, pp 677-683) Asphericity of spin den- 
sity in disordered ferromagnetic alloys. Menzinger, F. (L'Aquila 
Univ., Italy); Sacchetti, F. 1 Sep 1976. 
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From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Asphericity of the spin distribution can be deduced from the 
neutron experimental data with a minimum of ad hoc assumptions 
and, at the same time, is a direct result of the calculated density of 
states, which can be obtained using Coherent Potential Approxima- 
tion (CPA). New results are presented on Cu-Ni alloys as obtained 
by neutron diffraction and it is shown that these results together 
with those for other systems previously investigated are in good 
agreement with CPA caiculations. 


20474 (CONF-760601—P2, pp 684-689) Magnetic defect scatter- 
ing from y-Mn Cu and y-Mn Pd. Davis, J.R.; Hicks, T.J. (Monash 
Univ., Clayton, Australia). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The antiferromagnetic defect scattering from a 10 at.% Mn 
Cu alloy and a 10 at.% Mn Pd alloy has been separated using 
polarization analysis. The magnetic defect in Mn Cu is largely on 
first neighbors but for Mn Pd the greatest disturbance is on second 
neighbors. There appears to be no moment at the impurity site in 
both cases. In fitting the polycrystalline results with a cubic defect, 
calculations of d mu/dc = -4.3 +- 0.6 mu/sub B/ at.~! for Mn Cu 
and +3.1 +- 0.3 mu/sub B/ at.~' for Mn Pd were made from the 
intensity expected at the (001) position. This compares well with d 
mu/dc obtained from the variation of magnetic Bragg scattering 
with composition for both alloy systems. 


20475 (LA-UR—76-2065) °’Fe impurity atom lattice dynamics 
and systematics in group V and VI host metals. Taylor, R.D.; Kitch- 
ens, T.A. Jr.; Erickson, D.J. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 20p. (CONF-760938—1). 
Dep. NTIS $3.50. 

From International conference on the applications of the 
Mossbauer effect; Corfu, Greece (13 Sep 1976). 

The Moessbauer recoil-free fraction f and thermal shift have 
been measured for very dilute *’Fe impurities in body-centered 
cubic V, Nb, Mo, Ta, and W host metals in the range 4 to 860°K. 
These experimental quantities have been interpreted in terms of an 
impurity-atom lattice-dynamical model of Mannheim where the im- 
portant parameter y/sub ih//y/sub hh/ is a measure of the coupling 
of the impurity atom to the host lattice relative to the corresponding 
coupling in the pure host lattice. Values of y/sub ih//y/sub hh/ for 
each host from the f-value data were obtained and, independently, 
from the shift data, and for each host rather good agreement is 
obtained. The general trend of the data shows that for neighboring 
hosts of the same row of the periodic table, the relative °’Fe 
impurity binding is stronger for the Group V host than for the 
Group VI host. The results also support a previous conjecture that 
the nearest-neighbor binding between the impurity and the host 
should be proportional to a geometric mean of the nearest-neighbor 
couplings for a lattice consisting entirely of impurity atoms and for a 
lattice of host atoms only. 


20476 (UCRL—77328) Internal variable theory of plasticity 
based upon dislocation mechanics. Werne, R.W.; Kelly, J.M. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). Apr 1976. 
5p. (CONF-760819—1). Dep. NTIS $3.50. 

From 2. international conference on the mechanical behavior 
of materials, Federation of Materials Societies; Boston, Massachu- 
setts, United States of America (USA) (16 Aug 1976). 

Using the internal variable theory of nonlinear material be- 
havior, a theory of polycrystalline plasticity has been developed 
using dislocation mechanics as a guide to model the internal process- 
es which cause macroscopic plastic flow. In crystalline solids the key 
to their elastic-plastic behavior lies in the nature of the crystal 
structure and the effect of dislocations on that structure. When 
Stresses are applied to a crystal containing dislocations most remain 
stationary until the state of stress reaches some critical value at 
which time they will begin to move at a finite velocity. As the 
dislocations move along their glide planes, sections of the crystal slip 
relative to one another resulting in isochoric plastic deformation at 
the macroscopic level. Prediction of plastic deformation from the 
motion of dislocations within an individual crystal grain is not 
possible. However, it has been shown that the randomness associated 
with a polycrystalline solid is consistent with the continuum concept 
of isotropy. This point of view is adopted in the theory in which a 
polycrystalline solid is assumed to be a continuum with the addition- 
al property that it contains a dislocation flux. The theory as summa- 
rized by equations and has been incorporated as a constitutive 
subroutine into a two dimensional finite element code. The resulting 
material model yields an elastic-viscoplastic behavior which can be 
seen in example problems presented in figures. (JRD) 


20477 (Y—2055) Titanium distribution in uranium—titanium 
lov 


alloys. Ludwig, R.L. (Oak Ridge Y-12 Plant, Tenn. (USA)). N 
1976. Contract W-7405-ENG-26. 40p. Dep. NTIS $4.00. 
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Electron-beam microprobe analyses were used to assess the 
uniformity of titanium distribution in both as-cast and heat-treated 
uranium-0.5 weight percent titanium (U-0.5 Ti) and uranium-0.75 
weight percent titanium (U-0.75 Ti) alloys. Microsegregation due to 
coring was readily smoothed by heat treatment, but long-range 
variability remained (on the order of 0.1 wt percent). An attempt 
was made to examine titanium a by a scanning 
image analysis measurement of the volume fraction of U2Ti in an 
equilibrium microstructure, but a method for consistently obtaining 
resolvable U2Ti particles could not be developed. As judged by 
tensile properties, a homogenization heat treatment of 1000° for 24 
hours was apparently the most effective of those tried for homogen- 
izing the U-0.75 Ti alloy. The large grain size of the as-cast tensile 
bars apparently caused variability in the tensile-test results such that 
it was difficult to closely assess the optimum values of the heat- 
treatment parameters. 8 tables, 25 fig. (auth) 


20478 (IS-Trans—95) Quantitative thermal analysis. Possibilities 
for evaluating the quantitative thermal analysis of binary systems, 
applied to enthalpy measurements performed on lead/cadmium alloys. 
Schuermann, E. Translated from Arch. Eisenhuettenwes.; 30: No. 2, 
103-120(1959). 58p. Dep. NTIS $4.50. 

The following were studied: quantitative thermal analysis and 
liquidus curves in the lead/cadmium system, thermodynamic calcu- 
lation of solidus lines, solubility of cadmium in solid lead, calculation 
of overgrowth crystal formation in a binary system and its effect on 
solidification processes, effect of overgrowth crystal formation on 
the enthalpy of an alloy and on the quantitative thermal analysis 
diagram of the entire system, derivation of the ideal enthalpy dia- 
gram and determination of overgrowth crystal formation and solu- 
bility in the solid state from actual quantitative thermal analysis 
diagram, obtained by calorimetric measurements, for a series of 
alloys, effect and extent of overgrowth crystal formation and pre- 
=— processes in the solid state in lead/cadmium alloys. 24 
igures. 


20479 (RFP-Trans—209) Influence of original grain size number 
of EI437B type alloy on the final grain size number obtained following 
deformation and recrystallization. Dzugutov, M.Ya.; Vakhtanov, 
B.F. Translated from Kuznechno-Shtampovochnoe Proizvod.; 2: No. 2, 
1-4(1960). Sp. Dep. NTIS $3.50. 

Results of experiments show that the original inequigranular 
or course-grained structure of the templates undergoes considerable 
change, but is not eliminated completely at degrees of deformation 
equal to 10 percent and less accompanied by subsequent recrystalli- 
zation. With 12 percent and greater deformation and subsequent 
recrystallization, the original inequigranular or course-grained struc- 
ture of the templates is practically completely eliminated. In this case 
the original structure of EI437B alloy templates has no influence on 
final structure. If the original semi-finished product has an inequi- 
granular structure, deformation of not less than 12 percent is re- 
a in order to obtain a uniform structure in forged pieces and 
inished components made from E1437B alloy. 


20480 (BNWL-tr—216) Behavior of the alkali metals as semime- 
tals. XI. The crystal structure of NaSi and NaGe. Witte, J.; Schner- 
ing, H.G. Translated from Z. Anorg. Allg. Chem.; 327: 260-273(1964). 
18p. Dep. NTIS $3.50. 

The crystal structures of NaSi and NaGe were determined by 
modern methods. The two compounds have analogous structures, 
but are not rigorously isotypical (space group C®/sub 2h/-C 2/c and 
C*/sub 2h/-P 2:/c, respectively). As in the compounds of the higher 
alkali metals, Si, and Ge, tetrahedra are formed here also. The 
surrounding of the Si and Ge particles by alkali-metal atoms is 
irregular. The agreement between computed and observed structure 
factors is good: NaSi: R = 0.07; R’ = 0.10 for a total of 125 
reflections (h 0 1) and (h k 0); NaGe: R = 0.08; R’ = 0.13 for a total 
of 1300 reflections (h k 1). 


20481 In situ observation by the high-voltage electron microscope 
of dynamic dislocation behaviour in the processes of tensile deforma- 
tion and fatigue. Imura, T.; Yukawa, N.; Saka, H.; Nohara, A. 
(Nagoya Univ. (Japan)); Ishikawa, I.; Kamino, T. pp 186-192 of In 
Physical metallurgy of reactor fuel elements. Harris, J.E.; Sykes, 
E.C. (eds.) (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). London; Metals Society (1975). 

From International conference on the a, metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

To investigate the dynamic properties of dislocations, a new 
direct method was developed by — a high-voltage electron 
microscope (HVEM). The motion of edge and screw dislocations 
was observed in thick foil specimens of Fe, Fe-3%Si, 18-8 stainless 
steel, and Al being stretched at various temperatures with a new 
straining device in HVEM operated at 500 to 1000 kV. The disloca- 
tion motions were recorded continuously on video tape with the aid 
of an image intensifier, and the corresponding stress-strain curve of 
the specimen under observation was also recorded simultaneously. 
Newly developed tensile testing devices and a fatigue stage are 
introduced, all of which can be mounted on a goniometer stage and 
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are equipped with high-sensitivity strain gauges. The velocity of 
dislocations as a function of applied stress, the types of dislocation 
sources and mechanism of dislocation multiplication, the dynamic 
crossing-over of dislocations, the information on the elemental dislo- 
cation mechanisms of yielding, work hardening, crack aspee pew 
and fatigue are obtained. The effects of specimen thickness y ~ 
energy electron bombardment on the dislocation motion are di 
cussed to testify to the validity of the result obtained. 


Effect of the cooling medium on low-temperature deforma- 
tion of chromium-nickel steels. Trefilov, V.I.; Medvedev, E.M.; 
Kirillov, E.S.; Zakharchenko, A.I. (Physicotechnical Institute of 
Low Temperature, Academy of Sciences of the Ukrainian SSR). 
Sov. J. Low Temp. Phys. (Engl. Transl.); 1: No. 9, 552-582(Sep 1975). 
A study was made concerning the Bo deformation of 
grades 03Kh18N8, 03Kh18N20, and OKh18NI1OT steel during elon- 
orm at a strain rate epsilon-dot=1.10~*-5.5x10~* sec! in liquid 
ydrogen (14.5—20.4 degreeK), as well as in gaseous hydrogen 
(21—25 degreeK) and helium (16—30 degreeK). On the basis of 
stress-strain curves obtained here, the effect of experimental condi- 
tions on the trends in the development of jumpwise plastic deforma- 
tion is then established. It has thus been found that jumpwise plastic 
deformation increases when cooling with liquid hydrogen is re- 
laced by cooling with a gaseous medium, when the temperature of 
iquid hydrogen is lowered, or when the deformation rate is in- 
creased. These effects are analyzed, with heat dissipation at the 
interface between deformed material and cooling medium taken into 
account. Conclusions are drawn concerning the significant role of 
thermal processes in the intensification of jumpwise low-temperature 
plastic deformation of metals. (AIP) 


20483 Electronic structure of actinides and related metals. 
Waber, J.T. (Commission of the European Communities, Karlsruhe 
(F.R. Germany). European Inst. for Transuranium Elements). pp 
197-216 of In Transplutonium 1975. Mueller, W.; Lindner, R. (eds.). 
Amsterdam, The Netherlands; North-Holland (1976). 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

In order to elucidate the role of Sf-electrons in the light 
actinide elements, a series of Confined Atom calculations are report- 
ed. These emphasize the sensitivity of the 5f electrons to the volume 
available for the Pu atoms i.e. the electronic configurations which 
minimize the total energy vary with the sphere radius Rsub(s). The 
problems and significance of finding which states are occupied in the 
Brillouin zone, are reviewed to illustrate a point made by Freeman at 
other conferences. Since relativistic effects are of considerable im- 
portance in discussing both light and heavy actinides, the structure 
of Dirac-Slater wave functions are briefly commented on. 


20484 Thermodynamic analysis of stress and pressure effects on 
the deltayieldsa transformation in plutonium alloys. Goldberg, A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.); 
Shyne, J.C. (Stanford Univ., Calif. (USA)). J. Nucl. Mater.; 60: No. 
2, 137-144(May 1976). 

Thermodynamic arguments are presented about the effect of 
hydrostatic pressure and uniaxial stress on the transformation of the 
delta-stabilized phase to the a phase in Pu alloys. Uniaxial compres- 
sion, hydrostatic pressure, and uniaxial tension all promote the delta 
yields a transformation. Because of the shear strain and the large 
volume decrease accompanying this martensitic transformation, un- 
iaxial compression is more effective in promoting the transformation 
than either hydrostatic pressure or uniaxial tension of identical 
magnitude. Uniaxial tension is less effective than hydrostatic pres- 
sure. 


20485 (SAND—76-6035) Internal friction of aluminum—magne- 
sium—lithium alloys. Zhmudskii, A.Z.; Mikhalko, V.D.; Maksimyuk, 
P.A. Nov 1976. Translated by P. Newman from pp 54-56 of Vnu- 
trennee trenie v metallicheskikh materalakh, doklady na soveschanii, 
Nauka, Moscow, 1970. 8p. Dep. NTIS $3.50. 

The internal friction method was used to study the state of Li 
in Al—10 percent Mg—Li melts. The maxima observed at 70 and 
120-160°C, caused by the Koster and Rozin—Finkelstein effects, 
allow the conclusion to be made that interstitial Li exists in the Al. 
Comparison of experimental and calculated peak heights indicate 
that mle of all the Li atoms are interstitial. (DLC) 


20486 Dislocation interactions with internal stresses in 

Cu—Ni—Fe alloys. Dahlgren, S.D. (Battelle-North- 
west, Richland, WA). Metall. Trans., A; 7: No. 11, 1661-1667(Nov 
1976). 

The effects of internal coherency stresses on dislocation con- 
figurations and dislocation radii of curvature were investigated for 
age-hardened Cu—Ni—Fe alloys. Biaxial compression and tensile 
stresses were calculated from tetragonal crystal structure data for 
the two coherent precipitate phases, which were assumed to be 
elastically strained cubic phases. Shear stresses on slip planes were 
resolved from the biaxial coherency stresses and they correctly 
predicted the dislocation configurations observed in a transmission 
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electron micrograph. Dislocations oriented perpendicular to the 

platelets were wavy because the shear stress on the i 

abruptly changed sign (direction) at the platelet boundaries. 

tion radii of curvature in the wavy sections were both calculated and 
ed to be about 300 A. The analysis indicated both dislocations 

with Burgers vectors lel to the platelets and wavy dislocation 


sections would move freely under small applied loads, but disloca- 
tions trapped between platelets would not. 6 fig. 4 tables. (auth) 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 19781, 19913, 19945, 20094, 
20095, 20476, 20479, 20545 


20487 (COO—3084-45) Combined macroscopic and microscopic 
approach to the fracture of metals. Technical progress report, July 
075 June 1976. Gurland, J.; Rice, J.R.; Asaro, R.J.; Needleman, 
A. (Brown Univ., Providence, RI. (USA). Div. of Engineering). Jul 
1976. Contract E(11- 1)-3084. 19p. Dep. NTIS $3.50. 

Major studies have been started on (1) The conditions gov- 
erning the localization of plastic flow at the onset of rupture. 
Specific calculations of critical conditions for a number of material 
models have been made possible through a theoretical framework by 
which localization is formulated as a constitutive instability, in the 
form of a bifurcation into a localized mode from a state of previously 
homogeneous deformation, and (2) The strength of interfaces with 
and without the presence of dissolved segregants. Criteria for brittle 
vs. ductile response of an interface were develo on the basis of 
dislocation mechanisms and thermodynamic relations, and applied to 
hydrogen embrittlement. Further progress has been achieved in the 
analysis of stress and deformation at a crack tip by the application of 
the large-strain elastic-plastic finite element program developed over 
the last two years. Work has continued on particle and sub-boundary 
strengthening in steels and an experimental study of fracture initi- 
ation at particles was begun. 


20488 (LBL—3986) Optimization of strength and ductility in 
Fe—Mn trip steels. Haddick, G.T. (California Univ., Berkeley 
(USA). Lawrence ened Lab.). Jun 1976. Contract W-7405-ENG- 
48. 63p. Dep. NTIS $4.50. 

Thesis. 

A series of Fe—Mn alloys containing 16 to 20 percent Mn, 0 
to 0.15 percent C, and 0 to 1.0 percent Mo were designed to 
illustrate the effect of balanced chemistry and heat treatment for the 
optimization of the mechanical properties of a class of materials 
known as TRIP steels. The mechanical properties of TRIP steels in a 
room temperature test depends on the position of the M/sub s/ and 
M/sub d/ temperatures, which are controlled by the chemical com- 
position, with res; — to room temperature. In general, the strength 
and ductility of the 16 percent Mn steels improved with increasing 
alloy content while the 20 percent Mn alloys were less sensitive to 
increased alloy content. As the chemical composition was increased, 
the phase composition tended toward more epsilon martensite. This 
increase in the epsilon martensite content indicated that the M/sub 
d/ temperature was decreasing towards room tempeature, and the 
effect of the decreasing M/sub d/ temperature showed itself in the 
variation of the mechanical pac. The 16 percent Mn alloy 
showed a 30 ksi yield strength and 30 percent elongation while the 
16 percent Mn-0.08 percent C-1.0 percent Mo alloy had a 46 ksi 
yield strength and 46 percent elongation. Thermal cycling was used 
to increase the ilon martensite content further to increase he 
strength and ductility. The 16 percent Mn-0.08 percent C-1.0 percen' 
Mo alloy after thermal cycling had a 60 ksi yield strength and 53 
percent elongation. The ductile-brittle transition temperature 
(DBTT) of these alloys were also controlled by the chemical compo- 
sition. The 16 percent Mn alloy had a DBTT of -160°C while the 16 
percent Mo-0.13 percent C alloy had a DBTT of -80°C. The 
addition of a carbide forming element and the reduction of carbon 
caused the DBTT to decrease. The 16 percent Mn-0.08 percent C- 
1.0 percent Mo alloy had a DBTT of -140°C. 


20489 (NP—21372) Fracture toughness properties of SA 533 
Class 2 and SA 508 Class 2a steels. (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA)). 4 Oct 1976. 15p. Westinghouse Electric 
Corp., Pittsburgh, PA. 

Preliminary information is presented which demonstrate the 
adequacy of the dynamic fracture toughness of SA 533 Class 2 and 
SA 508 Class 2a steels. 6 figs. (DLC) 


20490 (ORNL—5203) Impact properties and fabricability of 
thin-walled capsules of Pt—30% Rh—8% W. Inouye, H.; Heestand 
R.L.; Liu, C.T. (Oak Ridge National Lab., Tenn. (USA)). Dec 1976. 
Contract W-7405-ENG-26. 24p. . NTIS $4.00 

Spherical shells of Pt3008 (Pt-30 percent Rh-8 percent W) 
with a wall thickness of 0.635 mm and a diameter of 40.7 mm were 
readily fabricated as capsules for 78 percent theoretically dense 
ThO: spheres. The spherical assemblies, encased in graphite, were 
impacted against granite at velocities of 76.2 to 89.5 m/sec. Because 
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the ThO2 was successfully contained by the Pt3008 at impact tem- 
peratures of 760, 1000, and 1250°C, the alloy can be seriously 
considered as the container for radioisotope oxide fuels in heat 
sources for space power aj plications. Uniaxial impact tests of the 
alloy between 760 and 0350" C and at a comparable velocity show 
that the ductility decreases with increasing temperature to a value 
that establishes 1300°C as the permissible upper limit. An apparent 
- ae ae ductility minimum observed in the alloy around 

to 1100°C at slow strain rates is not observed in the higher 
velocity impact tests. 11 fig., 3 tables. 


20491 (ORNL—5219) Creep and rupture behavior of annealed 2 
1/4 Cr—1 Mo steel. Klueh, R.L. (Oak Ridge National Lab., Tenn. 
(USA)). Dec 1976. Contract W-7405-ENG-26. 35p. AT. 

The strength of 2’/, Cr—1 Mo steel depends on the micros- 
tructure, which, in turn, depends on the heat treatment. In the fully 
annealed and isothermally annealed conditions, the microstructure is 
primarily proeutectoid ferrite with small amounts of pearlite and 
bainite. The creep and rupture properties were determined for steel 
plates (from a single heat) given three different annealing treatments: 
two were fully annealed but cooled at different rates from the 
austenitizing temperature, and the third was isothermally annealed. 
Properties were determined at 454, 510, and 566°C. At 454 and 
510°C, the cooling rate had a significant effect on the creep and 
rupture Feeney with the material cooled fastest being the strong- 
est. Although at 510°C strengths at short rupture times differed 
pomscng the properties api roached a common ae at longer rupture 
times. The properties ered very little at 566°C, even for short 
rupture times. The effect of heat treatment was concluded to be the 
result of metallurgical processes in the proeutectoid ferrite. The first 
steady-state stage in creep curves was explained in terms of interac- 
tion solid solution hardening, where dislocation motion is hindered 
by interaction with molybdenum and carbon atoms or atom clusters. 
In the second steady-state stage, the creep rate was determined by 
atmosphere-free dislocations moving through the MozC precipitate 
field of the proeutectoid ferrite. The second steady-state stage was 
concluded to be the one to use to determine the creep strength; the 
end of that stage is also the proper definition for the onset of tertiary 
creep. Consistent relationships were found between creep rate and 
stress and time to the onset of tertiary creep and rupture life. 


20492 (ORNL/NUREG— 10) Stress factors for the deformation 
systems of zirconium under multiaxial stress. Hobson, D.O. (Oak 
Ridge National Lab., Tenn. (USA)). 12 Nov 1976. Contract W-7405- 
ENG-26;NRC-INA-40-551-75;40-552-75. 167p. Dep. NTIS $7.50. 

Calculation of the resolved shear stresses (rss) that act on 
various deformation systems in metals and, in particular, the determi- 
nation of those systems subjected to the highest rss by a given set of 
multiaxial stresses is of importance in the study of texture develop- 
ment, yielding and plastic flow. This study examines the geometrical 
influences of any stress state on the deformation modes of zirconium. 
One slip mode and three twinning modes, comprising twenty-one 
deformation systems, are considered. Stress factors computed for 
these systems are shown on a coordinate system that allows speci- 
men orientation, most highly stressed deformation system, and stress 
factor to be shown without ambiguity. The information in this report 
allows the determination of the rss that results from any multiaxial 
stress state; this information also allows the prediction of the defor- 
mation modes that might operate for any specimen orientation in 
that strss state. 


20493 (UCID—17281) Cryoforming evaluation using gold-5% 
copper. Lord, D.E.; Meisner, L.F. (California Univ., Livermore 
(USA). Lawrence Livermore a 20 Sep 1976. Contract W-7405- 
ENG-48. 14p. Dep. NTIS $3.50. 

This report deals with gold- 5 percent copper, which exhibited 
serious instability even in its higher strength states. The uniaxial 
specimens in this investigation make such instabilities appear even 
worse. The major effect of higher strain rates and lower forming 
temperatures was to extend the homogeneous deformation range, 
which generally allowed higher attainable strengths. Biaxial testing 
could suppress the low-strength instabilities but probably not the 
higher-strength instabilities. However, it was possible to produce a 
110-ksi, 7 percent-elongation material by cryoforming at a relatively 
low deformation (23 to 32 percent). The literature indicates a mini- 
mum 50 percent deformation for this material is usual, which would 
produce a 150- to 200-ksi strength. If the instabilities can be sup- 
pressed, then room temperature (RT) working might be as effective 
as cryoforming. Cry eels (or RT) spinning/forming could then 
produce an excep lly strong structural material. For more mate- 
rial on welalie, see UCID-17265.) 


20494 (Y—2063) Fracture characteristics of uranium alloys by 
scanning electron microscopy. Koger, J.W.; Bennett, R.K. Jr. (Oak 
Ridge Y-12 a ao. (USA)). Oct 1976. Contract W-7405-ENG- 
26. 64p. Dep. NTIS $4.50. 

The Tae ont characteristics of uranium alloys were deter- 
mined by scanning electron microscopy. The fracture mode of 
stress-corrosion cracking (SCC) of uranium-7.5 weight percent nio- 
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bium-2.5 weight percent zirconium (Mulberry) alloy, uranium— 
niobium alloys, and uranium—molybdenum alloys in aqueous chlo- 
ride solutions is intergranular. The SCC fracture surface of the 
Mulberry alloy is characterized by very clean and smooth grain 
facets. The tensile-overload fracture surfaces of these alloys are 
characteristically ductile dimple. Hydrogen-embrittlement failures of 
the uranium alloys are brittle and the fracture mode is transgranular. 
Fracture surfaces of the uranium-0.75 weight percent titanium alloys 
are quasi cleavage. 


20495 (BNWL-tr—214) Metallurgy: action of liquid zinc on 
nickel steel. Andreani, M.; Azou, P.; Bastien, P. Translated from C. 
R. Hebd. Seances Acad. Sci., Ser. C; 263: No. 3, 1041-1043(1966). 4p. 
Dep. NTIS $3.50. 

An electron microprobe was used to study the embrittling 
effect of Zn on 18-8 austenitic steels and 9.5 percent Ni steel, both in 
the absence and presence of tensile stress. The penetration of Zn into 
the steel was studied at 420 to 1100°C. It is concluded that in 
austenitic steels, Ni displays an affinity for Zn, the y matrix is locally 
transformed to a ferrite by disappearance of Ni, and the mobility of 
the atoms during that transformation is the cause of the spectacular 
propagation of the fissures. In 9.5 percent Ni steel, y-a transforma- 
tion, which requires the almost total loss of Ni, does not occur, and 
brittleness is not observed. 


20496 Stress relaxation characteristics of type 304 stainless steel. 
Manjoine, M.J. (Westinghouse Research Labs., Pittsburgh, Pa. 
(USA)). pp 165.1-165.6 of In Creep and fatigue in elevated tempera- 
ture applications. London; Mechanical Engineering Pubs (1975). 

rom International conference on creep and fatigue in elevat- 
ed temperature applications; Philadelphia, USA (23 Sep 1973). 

The stress relaxation of type 304 stainless steel below 900°F is 
practically time independent after 100 h and has a maximum of about 
18%. The % relaxation decreases with increasing degree of cold 
work and with decreasing stress. Above 900°F the % relaxation 
increases with time, temperature, and cold work. The initial stress 
can also be increased for cold work materials so that the remaining 
stress can be maintained at a higher value even up to 1200°F . Time- 
temperature parameters are practical to correlate and extrapolate the 
data in the higher temperature range. 


20497 Creep-rupture properties of 20Cr-25Ni-Nb stabilized stain- 
less steel in iodine and tellurium vapours. Lobb, R.C.; Jones, R.B. 
(Central Electricity Generating Board, Berkeley (UK). Berkeley 
Nuclear Labs.). pp 27-32 of In Physical metallurgy of reactor fuel 
elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity Gener- 
ating Board, Berkeley (UK). Berkeley Nuclear Labs.). London; 
Metals Society (1975). 

From International conference on the tre metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

Interactions between volatile fission products (e.g. iodine, 
tellurium, etc.) and the fuel cladding have been observed in a 
number of reactor systems. To determine the effect of iodine or 
tellurium on the mechanical properties of the 20Cr-25Ni-Nb steel 
used as fuel cladding in UK advanced gas-cooled reactors, stress 
rupture tests have been performed in environments of dynamic 
vacuum, iodine vapour and tellurium vapour under initial stresses of 
47 to 130 MN/m? at 750°C. Both iodine nd tellurium vapours 
promoted surface nucleated, intergranular cracking which signifi- 
cantly reduced the specimen rupture life and strain at fracture 
compared with tests in vacuum. An increase in the iodine vapour 

ressure from 0.04 to 56 mbar resulted in further embrittlement. 
xamination of the surface regions of a specimen after long-term 
exposure to iodine vapour revealed a porous, duplex scale and 
significant depletion of chromium from the metal associated with 
subsurface void formation. Embrittlement mechanisms are discussed. 


20498 Effect of high carbon activity sodium upon the mechanical 

of AISI 316 stainless steel. Charnock, W.; Cordwell, J.E.; 
Gwyther, J.R.; Hobdell, M.R.; Marshall, P.; McLauchlin, I.R. (Cen- 
tral Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). pp 37-46 of In Physical metallurgy of reactor fuel elements. 
Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.). London; Metals 
Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 1973). 

Many mechanical properties tests have been performed upon 
specimens immersed in or pre-exposed to liquid sodium, but in 
general the sodium involved has been relatively poorly character- 
ised. Experiments are described which apply recent advances in the 
determination of carbon activity in sodium to the mechanical proper- 
ties field. The influence of pre-exposure to liquid sodium of con- 
trolled, known, and high carbon activity upon the tensile, creep, and 
fatigue behavior of AISI 316 stainless steel in subsequent air tests is 
described. Thin section specimens and highly carburizing conditions 
were chosen to examine extreme effects. In order to determine 
general trends in behavior, tensile and fatigue properties were mea- 
sured at room temperature and creep rz‘es at 600°C. All specimens 
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had a large ratio of carburized case/uncarburized core, which was 
found to cause a dramatic decrease in tensile ductility and a small 
reduction in ultimate tensile strength. Unusual behavior was ob- 
served in creep tests at 600°C. Creep rates were reduced relative to 
controls and periods of negati i ith carbide 
redistribution were observed. 


and reduced endurances at high stresses. Further work is required to 
permit extrapolation of the results to thicker section Se 
and to less severe conditions of exposure and mechanical loading. 


20499 Diffusion creep in binary alloys. Hondros, E.D. (National 
Physical Lab., Teddington (UK)). PP 79-83 of In Physical metallur- 
of reactor fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central 
ectricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). London; Metals Society (1975). 

From International conference on the ac metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

As part of a pro to measure interfacial energies in binary 
alloys by use of a foil-shri —_ technique, diffusion creep rates have 
been determined under carefully specified physico-chemical condi- 
tions. In most pure metals and binary systems for which diffusion 
data are available, measured diffusion creep rates are fully consistent 
with rates predicted from the Nabarro-Herring model. Such com- 
parisons must take into account the often significant effect of solutes, 
even at a dilute level, on bulk diffusivity. Two interesting situations 
have been encountered: (a) inhibited creep rates in the systems Fe-Sn 
and Cu-0 related to equilibrium grain-boundary adsorption and the 
blocking of the boundary vacancy sources; (b) grossly ‘accelerated’ 
creep rates which can be explained in terms of vacancy sources 
other than grain boundaries, in particular, dislocation climb vacancy 
emission. 


20500 (NP-tr—1957) Microstructural characteristics and me- 
chanical properties -strength steels. Falco, M.; 
Parrini, C.; Pozzi, A. Translated by C. Bertoli from Metall. Ital.; 67: 
= 7/8, 361-372(1975). 16p. Climax Molybdenum Co., Greenwich, 


of low-carbon, high 


Yield strength values approaching 492 N/mm? (71.4 ksi) have 
been obtained on low-carbon steel plate containing molybdenum and 
niobium and with manganese contents up to 2 percent. Such strength 
levels di d on the achievement of microstructures with a pre- 
dominantly acicular morphology. For a given chemistry, these mi- 
crostructures are established by the cooling rate, and, for the plate 
thicknesses encountered in industrial practice, are often accompanied 
by the formation of polygonal ferrite. From a —— viewpoint, 
every point within the thickness of a plate develops its own charac- 
teristic cooling rate, resulting in a mixed, heterogeneous microstruc- 
ture with the different constituents present in various amounts. Such 
microstructural characteristics influence the impact transition tem- 
perature of the alloy. The optimum transition temperature values are 
obtained in very thin plate which develops very fine, homogeneous 
microstructures free of polygonal ferrite. In contrast to the strength 
properties, the ductility and toughness of these steels were found to 
be strongly dependent on the rolling schedule, thus establishing the 
importance of austenite deformation on these properties. The choice 
of appropriate rolling schedules allows the achievement of transition 
temperatures similar to those realized with lower strength steels 
based on a fine-grained, polygonal ferrite microstructure. The latter 
microstructure, Eowoun: still represents the most desirable one with 
regard to the upper shelf impact energy level. 


20501 (RDT-M—7-1T(Rev.)(4-76)) Martensitic stainless steel 
(type 403) bars (ASTM A 276 with additional its). (Energy 
Research and Development Administration, Washington, D.C. 
(USA). Div. of Reactor Development and Demonstration). Apr 
1976. Contract W-7405-ENG-26. 9p. RSO. 

A standard prescribing requirements for martensitic stainless 
steel (Type 403) bars (ASTM A 276 with additional requirements) 
for nuclear and associated applications is presented. This standard 
supersedes RDT M 7-1T, dated April 1975. (JRD) 


20502 Change of yield stress accompanying the superconducting 
transition in lead—indium alloys. Dotsenko, V.I.; Pustovalov, V.V.; 
Fomenko, V.S.; Shcherbina, M.E. (Physicotechnical Institute of 
Low Temperatures, Academy of Sciences of the Ukrainian SSR). 
Sov. J. Low Temp. Phys. (Engl. Transl.); 2: No. 6, 382-384(Jun 1976). 

The change in the yield stress accompanying superconducting 
transitions in lead—indium alloys is investigated over a wide range 
of alloy compositions with a view to elucidating the mechanism 
underlying this effect. Experimental plots of the change in the yield 
stress versus strain and composition are compared with the results of 
theoretical calculations. Composition ranges in which particular 
mechanisms may be expected to manifest themselves are determined. 
(AIP) 


20503 Fatigue strength of lead in the normal and superconducting 
states. Verkin, B.I.; Grinberg, N.M.; Lyubarskii, I.M.; Pustovalov, 
V.V.; Yakovenko, L.F. (Physicotechnical Institute of Low Tem- 
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peratures, Academy of Sciences of the Ukrainian SSR). Sov. J. Low 
Temp. Phys. (Engl. Transl.); 2: No. 6, 396-397(Jun 1976). 

The fatigue strength of 99.9995%-pure lead at a temperature 
of 4.2°K in the normal and superconducting states and subjected to 
cyclical bending is studied. It is shown that in the superconducting 
state durability of lead on the average is 40% less than its durability 
in the normal state. Plastic strain in the superconducting state is 
greater per cycle than in the normal state during the initial deforma- 
tion cycles. It is proposed that this difference also exists in subse- 
quent stages of the deformation, and is one of the reasons that 
durability is a function of the state of a superconductor. (AIP) 


20504 Some aspects of vanadium metallurgy in reference to nu- 
clear reactor applications. Loria, E.A. (Bureau of Mines, Pittsburgh, 
Pa. (USA)). J. Nucl. Mater.; 61: No. 2, 158-168(Aug 1976). 

Certain aspects of the metallurgy of vanadium are reviewed 
as a basis for the development of improved alloys for nuclear 
technology. Yield point effects at ambient and low temperatures are 
described for electrorefined V and for O, N or C additions thereto. 
Strain aging effects due to the individual effects of N, O, C or B on 
strength and ductility in the 25 to 600°C range are presented. From 
internal friction curves, an empirical correlation between peak 
height and O or N content has been developed and both are used to 
calculate the amount of O or N in solution and increase in strength 
per wt % Either softening or strengthening effects occur with up to 
5% Ti addition. Internal friction results show that some free O and 
N remain in solution up to 1% Ti and strengthening due to strain 
aging occurs up to 1.5% Ti. A recrystallization diagram is developed 
for electrorefined V and the effects of alloying with 5% Ti or Mo 
are discussed. Recrystallization and tensile data are presented for V- 
20% Ti along with the superior strength properties of V-10% Ti- 
20% Mo alloy. 


20505 Elastic constants and electrical resistivity of FesSi. 
Rausch, J.B.; Kayser, F.X. (Ames Laboratory ERDA, and Depart- 
ment of Materials Science and Engineering, Iowa State University, 
Ames, Iowa 50011). J. Appl. Phys.; 48: No. 2, 487-493(Feb 1977). 

The electrical resistivity and elastic constants of slowly 
cooled single-crystal specimens of the ordered alloy FesSi (cubic, 
DOs structure) were measured from 4.2°K to room temperature. 
The residual resistivity (rho/sub 0/) was determined to be 0.6 np 
cm. We infer from this that, had the composition been exactly 
stoichiometric, which it was not, and the crystal, free of internal 
voids generated during growth from the melt, the rho/sub 0/ would 
have approached zero: a behavior that has not been reported previ- 
ously for a (non-superconducting) long-range ordered alloy. The 
temperature dependences of the directly measured adiabatic elastic 
constants were found to be as follows (uncorrected for thermal 
contraction; T in °K): C/sub L/(T) = {3.410-0.2696/[exp(367/T)- 
1} x 101! N/m’ C (T) ={1.405-0.0563/[exp(227/T)-1]} x 10%! N/ 
m% C’ (T) ={0.4183-0.1132/[exp(393/T)-1]} x 10! N/m2 Calculat- 
ed values for the isothermal Young's modulus (EB), the shear modulus 
(G), and the Poisson ratio (v) of a polycrystalline aggregate of FesSi 
possessing a random distribution of crystallite orientations are, for 
T=295°K, as follows: E = 2.15 x 10’! N/m’, G = 0.828 x 101! N/ 
m?, and v = 0.299. The Debye temperature of the alloy at 0°K is 
501.1°K. (AIP) 


20506 Calculation of heating and burst phenomena in electrically 
exploded foils. Logan, J.D.; Lee, R.S.; Weingart, R.C.; Yee, K.S. 
(Lawrence Livermore Laboratory, University of California, Liver- 
more, California 94550). J. Appl. Phys.; 48: No. 2, 621-628(Feb 1977). 

A method is presented for computing the transient current 
and temperature distributions in electrically exploded foils. The 
model employed is applicable up until the time of burst. Calculations 
are presented for Al, Cu, and Au foils showing good agreement with 
experimental current waveforms and burst times over a wide range 
of capacitor-bank charging voltages and for varying foil cross sec- 
tions. The two-diimensional nature of the calculation permits investi- 
gation of effects associated with nonuniform heating of the foil and 
gives an estimate of the simultaneity of burst. (AIP) 
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REFER ALSO TO CITATION(S) 20505, 20594, 21211, 21215, 
21216, 21227, 21231 


20507 (AERE-TP—644) Theory of hydrogen in liquid and solid 
metals. Mainwood, A.; Stoneham, A.M. (UKAEA Research Group, 
Harwell. Atomic Energy Research Establishment). Dec 1975. 16p. 
Dep. NTIS (US Sales Only) $3.50. 

A method is outlined for calculating the interatomic forces 
between isolated hydrogens and their host metal atoms. The method 
uses a semi-empirical molecular-orbital approach for a suitable clus- 
ter of atoms, with the empirical parameters fitted to experimental 
potential energy curves for diatomic molecules. Parameters suitable 
for hydrogen in liquid or solid Li and Na are given. The method is 
applied to calculation of solvation energies of hydrogen in liquid Li 
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and Na, where satisfactory agreement with experiment is obtained. 
Detailed potential energy surfaces are also found for H in solid Na 
and estimates are made of local mode frequencies, the stability of the 
tetrahedral sites, lattice relaxation, and effective charges and atomic 
radii. Neither the anionic nor the protonic limit is appropriate. It has 
not proved possible io describe the potential energy surfaces in terms 
of a sum of two-body and volume-dependent terms alone. 


26508 (CONF-760601—P2, pp 663-669) Small angle scattering 
of neutrons and magnetic structure of invar alloys. Men’shikov, A.Z.; 
Sidorov, S.K.; Shestakov, V.A. (Institute for Metal Physics, Sverd- 
lovsk, USSR). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Neutron scattering cross sections were measured in the wide 
temperature range (80 to 1000°K) at different directions of a magnet- 
ic field with respect to the scattering vector. The treatment of the 
experimental data has been done on the basis of the theory devel- 
oped for neutrons scattering by ferromagnetic alloys with magnetic 
inhomogeneities. It has shown that the magnetic structure of invar 
alloys in the ground state is characterized by the occurrence of static 
magnetization fluctuations of size about 10 to 12 A. Centers of 
fluctuations caused by antiferromagnetic iron pair interactions are 
iron atoms surrounded only by atoms of the same sort in the nearest 
coordination sphere (Z= 12). The concentration of these fluctuations 
is about 0.5% in invar alloy and increases with increasing of iron 
content. 


20509 (CONF-760601—P2, pp 577-591) Magnetic form factor of 
3d and 4d paramagnetic metals. Moon, R.M.; Koehler, W.C.; Cable, 
J.W. (Oak Ridge National Lab., TN). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

A survey of published results on magnetic-form factors of Cr, 
V, Sc, and Pd is presented, together with a preliminary report on 
new rsults for Ti, Y, and Nb. The data clearly show the inadequacy 
of free atom or extreme tight-binding models in describing the outer 
electronic density in transition metals. In several cases there is good 
agreement with APW calculations, giving confidence in the accura- 
cy of the APW wave functions. Experimental errors limiting the 
accuracy of polarized-beam measurements are discussed. 


20510 (CONF-760601—P2, pp 592-615) Theoretical determina- 
tions of magnetization densities and neutron magnetic form factors in 
metals. Freeman, A.J. (Northwestern Univ., Evanston, IL). 1 Sep 
1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Whereas a variety of experimental methods yield information 
which has been related directly to the electronic band structure, 
there are few experiments which yield direct information about the 
nature of wave-functions in metals. Perhaps the one outstanding 
exception is the determination of the neutron magnetic form factor 
which gives the Fourier transform of the magnetization density. In 
the past few years, accurate neutron experiments have shown the 
inadequacy of the commonly used free atom/ion Hartree-Fock form 
factors. Recent advances in high resolution energy band studies of 
APW wavefunctions, magnetization densities, and neutron form 
factors in metals are described. Illustrative results obtained for 
several important transition and rare-earth metal systems are present- 
ed and compared with experiments carried out at ORNL, ANL, and 
Ames Laboratory. Unlike the case of the ferromagnetic metals, very 
good agreement is found with experiment for the paramagnetic 
metals studied. 


20511 (CONF-760601—P2, pp 616-622) Magnetisation distribu- 
tion in a partially disordered AuwV alloy. Brown, P.J.; Ziebeck, 
ee (Institut Laue-Langevin, Grenoble Cedex, France). 1 Sep 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The magnetization density distribution in a partially ordered 
single crystal of AusV has been determined using polarized neutron 
diffraction. The results show that the magnetization is essentially 
localized on the vanadium sites of the ordered structure. If it is 
assumed that only the vanadium atoms on these sites carry a moment 
then the localized moment per vanadium atom is 0.58 +- 01 mu B. 
The magnetic form factor of this localized moment has been shown 
to be in good accord with that calculated by Freeman and Watson 
[Acta Cryst. 14:231(1961)] for the vanadium 3d*4s? configuration. 
The magnetization density distribution obtained by Fourier inversion 
shows some aspherical characteristics. A quantitative measure of the 
asphericity was obtained from a least squares fit between the mea- 
sured magnetic structure factors and a model in which a localized 
vanadium atom carrying a moment is superposed on a uniform 
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aarti. density. The localized moment was allowed to have 
both spin and orbital contributions within the dipole approximation. 
The spin moment was allowed to assume an aspherical distribution 
consistent with its four-fold symmetry. The eters of the model 
obtained from the refinement suggest that there is a small negative 
orbital moment of -0.02 mu B, a negative background polarization of 
-2 x 10°* mu B A~° and indicate that the spin density is extended in 
the directions of the nearest neighbor v: ium sites. 


20512 (CONF-760601—P2, pp 623-629) Polarized-neutron stud- 
ies of ***?PuP and *“*PuFe.. Lander, G.H.; Reddy, J.F. (Argonne 
National Lab., IL). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The magnetic cross section from ferromagnetic PuP and 
PuFez has been measured at 5°K with polarized neutrons in applied 
fields of up to 60 kOe. For both systems the angular dependence of 
the cross section is very small, indicating that the electronic configu- 
ration is Pu** with J = 5/2. The unusual form factor arises as a 
consequence of the partial cancellation of the spin and orbital 
moments in Pu**. The saturation magnetization values are smaller 
than the moments deduced from the neutron experiments, suggesting 
the presence of a large conduction-electron polarization, which is 
antiparallel to the 5f moment. The importance of magnetically 
induced preferred orientation and neutron depolarization in these 
anisotropic systems is discussed. 


20513 (CONF-760601—P2, pp 638-642) Magnetic moment dis- 
tribution in Cu,2MnAl. Rakhecha, V.C.; Chakravarthy, R.; Satya 
Murthy, N.S. (Bhabha Atomic Research Centre, Bombay). 1 Sep 
1976. 

From Conference on neutron yg Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The Heusler alloy CuzMno.ses3Ah.os7 with an L2 structure has 
been studied by the polarized neutron cena. Magnetic structure 
amplitudes of 47 reflections up Sin theta/lam = 0.87 A/sup 0-1/ 
in (110), (100) and [112) zones have been measured. The nuclear 
structure amplitudes were least-squares refined from the polarization 
ratios, the M/N values (M = magnetic structure ——- N = 
nuclear structure — for the unit cell), as well as from the 
unpolarized neutron Bragg intensity measurements. The experimen- 
tal results can be well explained in terms of a localized moment of 
2.76 mu/sub B/ for the nominal Mn-sites and Mn* free ion form 
factor. The asymmetry of the moment distribution is small. The Cu- 
sites may also have a small moment of less than -0.05 mu/sub B/. 
The moment distribution in this Heusler alloy therefore seems to be 
very much like that found in another Heusler alloy Pd2MnSn. 


20514 (CONF-760601—P2, pp 657-662) Small angle neutron 
scattering study of a Au-15 at.% Fe alloy. Murani, A.P. (Institut 
Laue-Langevin, Grenoble Cedex, France). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Small angle neutron scattering measurements on a Au-Fe 
alloy containing 15 at.% Fe are reported. These reveal a continuum 
of q-dependent freezing temperatures, or sharp discontinuities in the 
scattered intensity as a function of temperature, similar to those 
observed earlier in alloys containing 10 and 13 at.% Fe. The results 
are interpreted as showing an evolution of the spin system into 
magnetic clusters whose relaxation times influence the magnetic 
properties of the alloy. 


20515 (CONF-760601—P2, pp 670-676) Temperature depen- 
dence of magnetic moment distribution around Mn impurities in iron. 
F. (Institut Laue-Langevin, Grenoble Cedex, France). 1 Sep 
1976. 

From Conference on neutron a. Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The magnetic moment distribution around Mn impurities in 
Fe (0.80% Mn) and Fe (2.8% Mn) alloys has been studied using 
diffuse scattering of polarized 4.90-A wavelength neutrons in the 
momentum and temperature range of 0.2 to 2.4 A~' and 4.2 to 
700°K, respectively. Statistical spin flip modulation time-of-flight 
technique has been utilized, with the help of a pulsed dc. Larmor 
precession coil spin flipper in order to separate elastic and inelastic 
contributions within the neutron polarization dependent scattering 
which proved to be indispensable at elevated temperatures. The 
present measurements show that the Mn moment changes by 0.80 
+- 0.10 mu/sub B/ between 0 and 700°K in a considerably slower 
fashion than suggested by previous workers. The moment perturba- 
tion in neighboring Fe atom shells, on the other hand, is found to be 
dramatically temperature dependent, adding up to a 1.5 mu/sub B/ 
decrease between 0 and 700°K. The Mn moment at 0°K was found 
to be 0.64 +- 0.15 mu/sub B/. 


20516 (CONF-760715—P2, pp 1027-1041) Determination of 
scattering lengths and magnetic spin rotations by neutron interfero- 
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metry. Rauch, H. (Atominstitut der Osterreichischen Hochschulen, 
be Austria); Badurek, G.; Bauspiess, W.; Bonse, U.; Zeilinger, A. 


From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

Dynamical diffraction in a suitable shaped perfect Si-crystal 
produces two separated monochromatic coherent beams of slow 
neutrons which are coherently superimposed. Varying the thickness 
of the sample within the beams alters the optical path length in 
accordance with its index of refraction as determined by the coher- 
ent scattering length and causes a periodic intensity modulation of 
the ss beam. Precise measurements of the coherent scattering 
length of Al, Bi, Sn, V and Nb have thus been obtained. Effects 
caused by the Foldy- and Schwinger-interaction and by the internal 
electric polarizability of the neutron are discussed. Using a magnetic 
field within one beam, the quantum mechanical hypothesis is verified 
that the wave function of a spin 1/2-particle changes sign by a 27- 
rotation while a 47-rotation is needed to reproduce the identical 
wave function. Further recent measurements of the interference and 
polarization effects caused by simultaneous nuclear and magnetic 
phase shifts will be presented. Some applications of the new tech- 
nique for the determination of precipitations in alloys, the evaluation 
of gas content of metals, and the magnetic domain structure are 
mentioned. 


20517 (COO— 1569-135) Hyperfine enhanced nuclear magnetic 
cooling of PrCuc pressed in indium. Lewis, J.D. (Minnesota Univ., 
Minneapolis (USA). Tate Lab. of Physics). Jun 1976. Contract E(11- 
1)-1569. 52p. Dep. NTIS $4.50. 

Thesis. 

Pressing of PrCus in In was studied as part of the study of the 

reparation of nuclear coolants. Problems of low thermal conductiv- 

ity through the bulk sample appear to be solved using this method. 
Indium was shown to be useful as a matrix “glue” owing to its low 
heat capacity and desirable mechanical properties. The eddy current 
ang See observed in the PrCug—In sample was not exces- 
sive. The study also showed that the quality of demagnetization 
— depends on preparation techniques. 12 figures, 28 references. 
(DLC) 


20518 (LA-UR—76-1979) Superconductivity in metastable bec 
alloys containing neptunium. Smith, J.L.; Elliott, R.O. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 
Tp. (CONF-760956—1). Dep. NTIS $3.50. 

From 2. international conference on the electronic structures 
on the actinides; Wroclaw, Poland (13 Sep 1976). 

The possibility of superconductivity in elemental Np has led 
to a study of superconductivity in bcc solid solutions alloys contain- 
ing neptunium. Ternary alloys of the form (Np/sub x/U/sub 1-x/)/ 
sub 0.82/Mo/sub 0.18/ and (Np/sub x/U/sub 1-x/)/sub 0.8/Nb/sub 
0.2/ were prepared using a rapid quench from the melt. Both the 
addition of the transition metal and the quench were necessary to 
retain cubic alloys at room temperature. Superconductivity persisted 
to x = 0.73 from the Mo alloys and to x = 0.7 for the Nb alloys. At 
these compositions the loss of superconductivity was apparently due 
to impurities. Nonetheless, a plot of In T/sub c/ vs. x yields a 
straight line from T/sub c/ approximately 2 K for y-U(0.18 Mo) or 
y—U(02 Nb) binary alloys at x = 0 to a possible T/subc/ of 
approximately 30 mK for the same stabilized binary Np alloys at x = 
1. 


20519 (ORNL-TM—5480) Surface tension induced convection in 
encapsulated liquid metals in microgravity: Apollo—Soyuz test project 
experiment No. MA-041. Reed, R.E.; Adair, H.L.; Uelhoff, W. (Oak 
Ridge National Lab., Tenn. (USA)). Dec 1976. Contract W-7405- 
ENG-26. 29p. Dep. NTIS $4.00. 

One objective of the Apollo—Soyuz Test Project (ASTP) 
was to conduct scientific experiments in a gravity-free environment 
to permit the study of melting and solidification processes as well as 
liquid processes in space. It has been shown by Skylab experiments 
that surface driven convection caused by temperature gradients 
(Marangoni effect) is negligibly small. This experiment was designed 
to determine the extent of surface tension induced convection caused 
by a steplike compositional variation in a liquid metal. This report 
describes preliminary results obtained for ASTP Experiment No. 
MA-041 entitled ‘Surface Tension Induced Convection in Encapsu- 
lated Liquid Metal in Microgravity.” The liquid diffusion couple 
comprised Pb/Pb—0.05 at. percent Au. 


20520 Evidence for the isotopic volume effect in superconducting 
molybdenum. Nakajima, T. (Tohoku Univ., Sendai (Japan). Research 
Inst. for Iron, Steel and Other Metals); Terasaki, O. (Tohoku Univ., 
Sendai (Japan). Faculty of Science); Hosoya, S. (Tokyo Univ. 
(Japan). Inst. for Solid State Physics). pp 81-84 of In Low tempera- 
ture physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, 
The Netherlands; North-Holland (1975). 
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From 14. international conference on low temperature phys- 
ics; Otaniemi, Finland (14 Aug 1975). 

Lattice constant measurements have been made in the super- 
conducting isotopes °*Mo and 'Mo at room, liquid nitrogen and 
liquid helium temperatures using energy dispersive diffractometry to 
determine whether an isotope volume effect exists. 


Evidence of the effect of particle production on flux pin- 

ning of vortices in su Al-13 at.% Ag. Nemoz, A.; 
Assayrenc, J. (Centre National de la Recherche Scientifique, 38 - 
Grenoble (France). Centre de Recherches sur les Tres Basses Tem- 
peratures). pp 465-468 of In Low temperature physics. Vol. 2. 
Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 14. international conference on low temperature phys- 
ics; Otaniemi, Finland (14 Aug 1975). 

Results are presented on flux pinning in superconducting Al- 
13 at.% Ag related to the influence of proximity effects and disper- 
sion of precipitates. 


20522 Investigation of the sources of asymmetry effects in the 
velocity of destruction of superconductivity by current in Type II Ta 
wires. Overton, W.C. Jr. (Los Alamos Scientific Lab., N.Mex. 
(USA)). pp 145-148 of In Low temperature physics. Vol. 2. Krusius, 
M.; Vuorio, M. (eds.). Amsterdam, The Netherlands; North-Holland 
(1975). 

From 14. international conference on low temperature phys- 
ics; Otaniemi, Finland (14 Aug 1975). 

The phenomenological theories for the velocity of destruction 
of superconductivity by current can be improved by taking into 
account the temperature dependences of the thermal conductivities 
K/sub N/(T), K/sub S/(T) and the specific heats C/sub N/(T), C/ 
sub S/(T). Experiments on dirty Type-II Ta indicates K/sub N/ 
(T)=WT (W=constant) is a good approximation. The observed 
asymmetry in the velocity of destruction is investigated for tantalum. 


20523 Observations of asymmetry effects in the velocity of de- 
struction of superconductivity by current in Type II Ta wires. Over- 
ton, W.C. Jr.; Weinstock, H.; Schuch, A.F. (Los Alamos Scientific 
Lab., N.Mex. (USA)). pp 149-152 of In Low temperature physics. 
Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Nether- 
lands; North-Holland (1975). 

From 14. international conference on low temperature phys- 
ics; Otaniemi, Finland (14 Aug 1975). 

The results of experiments on Type II Ta wires immersed in a 
liquid helium bath at a temperature T/sub B/ between 2 K and T/ 
sub c/ in which velocities were measured for both forward and 
reverse current directions are reported. New effects were observed. 


Experimental investigation of the thermoelectric genera- 
tion of flux in a superconducting bimetallic loop. Pegrum, C.M. 
Guenault, A.M.; Pickett, G.R. (Lancaster Univ. (UK)). pp 513-51 
of In Low temperature Fo war Vol. 2. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature phys- 
ics; Otaniemi, Finland (14 Aug 1975). 

Assuming that the transition temperature Tsub(c) of one of 
the superconductors is appreciably less than that of the other, 
Garland and Van Harlingen (1974) predicted the way in which the 
change in magnetic flux linking the loop at temperatures close to 
Tsub(c) should d d on the temperature difference between its 
two junctions. Their pro is have been investigated using a super- 
conducting loop formed from niobium and tantalum wire. 


20525 Superconductive transition temperature in rhenium and 
molybdenum films. Dmitriev, V.P.; Milai, A.K.; Orlov, A.F. (A. A. 
Baskov Institute of Metallurgy, Academy of Sciences of the USSR). 
Sov. J. Low Temp. Phys. (Engl. Transl.); 1: No. 7, 438-442(Jul 1975). 

Mo and Re films were produced by vacuum deposition on 
substrates cooled by liquid helium. The superconductive transition 
temperature T/sub c/ was studied as a function of film thickness and 
growth conditions. Formation of metastable phases with high T/sub 
c/ values, 16.7 and 8.5 degreeK for Re and Mo respectively, was 
observed. T/sub c/ as a function of film thickness for Re showed 
saturation in the region of the maximum thickness studied, while the 
Mo films showed a maximum in T/sub c/. It was concluded that the 
nature of the thickness dependence of T/sub c/ in superconductive 
films is determined by the strength of electron-phonon interaction in 
the equilibrium state. (AIP) 


20526 Effect of lecd impurities on the amplitude-dependent ab- 
in normal and in superconductive indium. Pal-Val, L.N.; 


? 


sorption 
Platkov, V.Y. (Physicotechnical Institute of Low Temperatures, 
Academy of Sciences of the Ukrainian SSR). Sov. J. Low Temp. Phys. 
(Engl. Transl.); 1: No. 9, 525-551(Sep 1975). 

A study was made concerning the effect of small concentra- 
tions of lead impurities on the amplitude dependence of ultrasound 


absorption in normal and in su uctive indium. The frequency 
of longitudinal vibrations was 7.5 MHz. The single-crystal specimens 
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for this study had all the same orientation. The ultrasonic waves 
were pro ee in the [110] direction. Measurements were made at 
1.4 and 77 degreeK. The lead content was varied from 1 x 10~* to 3 
x 10~! at.%. In each case the transition to the n-state was accompa- 
nied by a shift of the absorption curve toward larger amplitudes. 
With the lead content increasing up to 3 x 107! at.%, the critical 
amplitude had increased more than 10° times. Implantation of impu- 
rity atoms had produced an appreciable change not dependent on 
the amplitude but nonmonotonically dependent on the impurity 
content: It first decreased and then slightly increased with increasing 
lead content. Unlike the ange ening ence gr absorption, this ampli- 
tude-independent absorption did not change during the s-transition at 
lead contents higher than c=5 x 10~? at.%. These results indicate 
that the dynamic interaction between impurity atoms and disloca- 
tions contributes to the quasiviscous braking of the latter. As a result, 
the damping in doped single crystals does not change significantly 
during the s-transition. The — in conditions under which pin- 
ning centers are overcome by dislocations during the s-transition is 
attributed to a quasistatic mechanism. (AIP) 


20527 Magnetic-field dependence of the electron-phonon interac- 
tion in cadmium. Naberezhnykh, V.P.; Naberezhnykh, V.V.; Selya- 
kov, B.I. (Donets Physicotechnical Institute, Academy of Sciences 
of the Ukrainian SSR and Donets State University). Sov. J. Low 
Temp. Phys. (Engl. Transl.); 1: No. 9, 583-584(Sep 1975). 

Measurements have been made in a parallel-sided cadmium 
plate of the temperature dependence of the amplitude of impedance- 
derivative oscillations produced by the excitation of standing-wave 
dopplerons. It is shown that the electron-phonon collision frequency 
increases with the magnetic field. (AIP) 


20528 Investigations of Cs diffusion in A 3 fuel element graphite. 
Hensel, W.; Hoinkis, E.; Stritzke, D. (Hahn-Meitner-Institut fuer 
Kernforschung Berlin G.m.b.H. (F.R. Germany). Bereich Kernche- 
mie und Reaktor). pp 407-410 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle and isotope 
technique. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

1976) From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 

3 figs.; 10 refs. Short communication only. 


20529 Specific heat of americium-241 metal from 15 to 300K. 
Hall, R.O.A.; Mortimer, M.J. (UKAEA Research Group, Harwell. 
Atomic Energy Research Establishment); McElroy, D.L. (Oak 
Ridge National Lab., Tenn. (USA)); Mueller, W.; Spirlet, J.C. (Com- 
mission of the European Communities, Karlsruhe (F.R. Germany). 
European Inst. for Transuranium Elements). pp 139-147 of In Trans- 
plutonium 1975. Mueller, W.; Lindner, R. (eds.). Amsterdam, The 
Netherlands; North-Holland (1976). 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

The specific heat, Csub(p), of vapor deposited americium-241 
metal was measured from 15 to 300K using an adiabatic technique. 
Although this technique gives total sample thermal capacity values 
to better than +-0.6%, in these first measurements the americium 
a only 8.7% of the total sample mass, and the deduced 
absolute *4‘Am Csub(p) values are less accurate (+-13.8%). The 
temperature dependance of the measured specific heat with mini- 
mum self damage does not fit a simple Debye model but a reasonable 
assumption of the electronic contribution gives a strongly tempera- 
ture yy Debye temeprature. An anomaly in Caubip) centred 
at 62.5K (or 50K) indicates a transition. The entropy at 298.15K was 
54.49 J.mol~'K~*. For samples self damaged below 10K for times u 
to 112 hours, annealing takes place over the temperature range 56. 
250K with three main stages clearly visible. The total energy stored, 
as determined by the energy release, varied exponentially with 
damage time, the time constant deduced for the process agrees well 
with that determined from changes in electrical resistivity. 


20530 Electrical resistivity of **‘americium metal. Schenkel, R.; 
Schmidt, H.E.; Spirlet, J.C. (Commission of the European Commu- 
nities, Karlsruhe (F.R. Germany). European Inst. for Transuranium 
Elements). pp 149-159 of In Transplutonium 1975. Mueller, W.; 
iso” R. (eds.). Amsterdam, The Netherlands; North-Holland 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

A potentiometric method was employed to measure the elec- 
trical resistivity of an americium layer of 1.89-ym thickness between 
300 and 3.6° K. The analysis of the low temperature data showed 
that the resistivity varies with temperature as Tsup(2.8) up to 20 K. 
At higher temperatures deviations from the linear law were found 
similar to those in uranium and neptunium. Self irradiation studies at 
4.5 and 78 K were performed. The time constant for the rate of self 
damage was found to be 2.04.10~? h~*. 


20531 Vapor pressure of high-purity solid americium. Ward, 
J.W.; Mueller, W.; Kramer, G.F. (Commission of the European 
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Communities, Karlsruhe (F.R. Germany). European Inst. for Tran- 
suranium Elements). pp 161-171 of In Transplutonium 1975. Mueller, 
as _— R. (eds). Amsterdam, The Netherlands; North-Holland 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

The data presented were obtained from triply distilled ***Am, 
prepared under —— conditions. Results are discussed in terms of 
the thermodynamics of the actinides in relation to electronic struc- 
tures and magnetic properties. It is shown that the vaporization 
behaviour of americium can be interpreted largely in terms of the 
change of the unique magnetic properties of the metal upon vapori- 
zation. 


20532 Critical currents of thin films and their relation to inhomo- 
geneities of superconductor parameters. Moshenskii, A.A.; Fogel’, 
N.Y.; Sidorenko, A.S.; Glukhov, A.M.; Dmitrenko, I.M.; Tish- 
chenko, L.P.; Fogel’, Y.M. (Physicotechnical Institute of Low Tem- 
peratures, Academy of Sciences of the Ukrainian SSR). Sov. J. Low 
Temp. Phys. (Engl. Transl.); 2: No. 6, 335-340(Jun 1976). 

The influence of implanting helium ions on the critical cur- 
rent of thin indium films in a pe’ jicular magnetic field is investi- 
gated. The critical current in a mixed state diminishes, as a rule, with 
an increase in the exposure dosage in the weak magnetic field range 
H/sub cr1/<<H< <H/sub cra/, The dependences observed ex- 
— tally of the critical current on - temperature, magnetic 

ld, and exposure dose are described well by the ; Late —Gveiin- 
nikov theory, which takes account of the i ~ hE of spatial inho- 
mogeneities in the mean free path | and the interelectron interaction 
constant g on the critical current. It follows from a comparison with 
theory that a vortex lattice is realized in the films investigated, 
where the shear modulus Ce of the vortex lattice in the film changes 
with a reduction in temperature because of the change in sign of the 
inequality between the vortex lattice parameter and the effective 
penetration depth. A comparison between experimental results and 
theory also permits making the deduction that indium films become 
more homogeneous because of exposure. (AIP) 


20533 Characteristics of the influence of impurities with partly 
filled 3d states on excitons in CdTe. Gavaleshko, N.P.; Ivanchuk, 
R.D.; Kurik, M.V.; Skitsko, LF. (Chernovtsy State Universit y). Sov. 
Phys. - Solid State (Engl. Transl.); 18: No. 8, 1383-1385(Aug 1976). 

A low-temperature investigation was made of the exciton 
reflection and photoluminescence spectra of CdTe single crystals 
doped with Mn, Fe, and Ni. A study was also made of the magnetic 
susceptibility of these crystals and of the influence of high-tempera- 
ture annealing on their optical and magnetic properties. The results 
indicated that transition element atoms with partly filled 3d states 
could alter considerably the energy state of excitons in CdTe if these 
atoms acted as = impurities (Mn, Fe). The observed shift of 
the ground state of excitons toward shorter wavelengths was attrib- 
uted to the magnetic moment of impurities. Annealing tended to 
concentrate magnetic impurities points in a crystal which governed 
the magnetic properties. (AIP) 


20534 Transverse distribution of the critical current in cylindrical 
and plane superconducting tin films. Eru, I.1.; Peskovatskii, S.A.; 
Poladich, A.V. (Institute of Radiophysics and Electronics, Academy 
of Sciences of the Ukrainian SSR, Khar’kov). Sov. Phys. - Solid State 
(Engl. Transl.); 18: No. 8, 1440-1441(Aug 1976). 

The temperature dependences of the critical current densities 
in plane and cylindrical Sn films were measured in the range 2.0—4.2 
degreeK.(AIP) 


20535 Bending of flux lines by transport currents in type II 
superconductors measured by neutron diffraction. Kroeger, D.M.; 
Schelten, J. (Kernforschun e, Juelich, Germany). J. 
Temp. Phys.; 25: No. 3/4, 369-381(Nov 1976). 

Neutron diffraction experiments have been ‘ormed on 
three Nb—13 t Ta specimens in order to obtain information 
about the distribution of transport currents in type II superconduc- 
tors. For sample one, which had the lowest pinning strength, it was 
concluded that most of the transport current was carried in a region 
near the surface. However, in sample two, in which the flux pinning 
was homogeneous, as indicated by ac flux penetration measurements, 
and in sample three, in which the pinning strength was highest, it 
was clearly demonstrated that a transport current was carried in the 
bulk and the experimental results could be explained by specific 
predictions of the critical state model. 


20536 Accelerated evolution of hydrogen from metals during 
plastic deformation. Donovan, J.A. (E.I. duPont de Nemours and 
Co., Aiken, SC). Metall. Trans., A; 7: No. 11, 1677-1683(Nov 1976). 
Plastic deformation accelerates the release of hydrogen from 
iron, Type 304L stainless steel, nickel, Inconel 718, and 
num. The release rate is strain dependent: it increases rapidly when 
plastic deformation begins, reaches a maximum, and then decreases 
with additional strain with a final large release at fracture. The 
release rate is constant during Lueder’s extension for iron and 


fluctuates coincidentally with the serrated flow of 

The release rate during deformation also depends 

and strain rate. ee ee Suite Site Saar ees 

discussed in terms of hydrogen—dislocation interactions and is inter- 
preted as being caused by the egress of dislocations i 
coll hydrogen atmospheres during plastic deformation 

au' 


Reply to “Comment on ‘isotope 
BTR a Baath ". Steward, S.A. (Lawrence 
Livermore Laboratory, University of California, Livermore, Califor- 
nia 94550). J. Chem. Phys.; 65: No. 11, 5030(1 Dec 1976). 

The thermal properties of niobium metal and the effect of the 
a of hydrogen and deuterium in the metal are discussed. 


20538 Comment on “Isotope effect in solutions of hydrogen and 
deuterium in niobium". Westlake, D.G. (Materials Science Division, 
Argonne National Laboratory, Argonne, Illinois 60439). J. Chem. 
Phys.; 65: No. 11, 5030-503 1(1 I Dec 1976). 

The thermodynamic properties of niobium metal and the 
effects of hydrogen and deuterium in the metal on its thermal 
properties are discussed. (AIP) 


Angle-resolved photoemission from Cu single crystals 
using Al Ka radiation. Apai, G.; Stoehr, J.; Williams, R.S.; Wehner, 
P.S.; Kowalczyk, S.P.; Shirley, D.A. (Materials and Molecular Re- 
search Division, Lawrence Berkeley Laboratory, and Department of 
Chemistry, University of California, Berkeley, California 94720). 
Phys. Rev., B; 15: No. 2, 584-589(15 Jan 1977). 

le-resolved photoemission energy distributions (PED’s) 
were obtained from valence bands of Cu single crystals by using Al 
Ka (h-bar » = 1486.6 eV) radiation. A pronounced difference in the 
PED’s was observed between electron emission in the [001] and 
[111] directions. The observed differences are attributed to the 
symmetry Fe wae roperties of the 3d initial-state wave functions, and are 
well described by the initial density of states modulated by an angle- 

ent transition matrix element. An analytical expression is 
derived for this matrix element for tight-binding d initial ad plane- 
wave final states. (AIP) 


20540 Optical absorption of hcp yttrium. Weaver, J.H.; Olson, 
C.G. (Synchrotron Radiation Center, University of Wi 


isconsin, 
i er Wisconsin 53589). Phys. Rev., B; 15: No. 2, 590-594(15 
an | 

The reflectivity of oy single-crystal, hcp yttrium was 
studied in this work between 3.5 and 30 eV. The data were com- 
bined with previous absorption measurements at higher and lower 
energies to enable the dielectric functions to be determined by 
Kramer—Kronig analysis. Optical anisotropy was shown to occur 
mainly below 4 eV. The s structure in €Z below 25 eV was interpreted 
in terms of solid state, interband features. The Y results were 
compared to earlier results for Zr and Hf. The loss functions were 
calculated from the dielectric functions, and Y was shown to possess 
two pairs of surface and volume plasmons. (AIP) 


20541 Thermal conductivity of high-purity vanadium. Jung, 
W.D.; Schmidt, F.S.; Danielson, G.C. (Ames Laboratory-ERDA 
and ments of Physics and Metallurgy, Iowa State University, 
Ames, Iowa 50011). Phys. Rev., B; 15: No. 2, 659-665(15 Jan 1977). 
The thermal conductivity, electrical resistivity, and Seebeck 
coefficient of four high-purity vanadium samples have been mea- 
sured as functions of temperature over the temperature range 6 to 
300 K. The highest-purit le (resistance ratio 1524) had a 
thermal conductivity of 35 “W/mK at room temperature and a 
maximum of 930 W/mk at 9 K. The electrical resistivity of our 
guy vanadium showed no anomalous behavior above 130 
K, in confirmation of Westlake’s results. The Seebeck coefficient, 
which was positive from 10 to 240 K and negative above 240 K, had 
a maximum near 70 K which is characteristic of the phonoa-drag 
effect. Our Seebeck-coefficient measurements are in general 
ment with those of Mackintosh and Sill below 140 x but iffer 
significantly above 140 K. No hysteresis or discontinuity was ob- 
served in the Seebeck coefficient of these high-purity samples. The 
intrinsic electrical resistivity at low temperatures was due primarily 
to sd interband electron—phonon scattering. Vanadium, like nio- 
bium, is a superconductor; and we find that the transport p: 
of vanadium at low temperatures, like those of sictiem, lo not 
exhibit the electron—electron sca’ characteristic of the nonsu- 
perconducting transition elements. (AIP 


20542 Thermal conductivity, electrical resistivity, and Seebeck 
from 280 to 1000 K. Moore, J.P.; 


coefficient of high-purity 
——e R.K.; Graves, R.S. (Oak Ridge National Laboratory, Oak 
Th Tennessee 37830). J. Appl. Phys.; 48: No. 2, 610-617(Feb 


The thermal conductivity A, electrical resistivity rho, and 
Seebeck coefficient S of a high-purity Cr (rho27s/rho/sub 
4.2/ = 380) were measured 285 to 1000 K. The rho and S of 
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two other Cr specimens (rho273/rho/sub 4.1/ = 380 and 58) were 
determined from 300 to 1300 K. The rho and S results from the three 
specimens are in excellent agreement, and all three properties agree 
to within experimental uncertainty with previous low-temperature 
results on the same specimens over the temperature range of overlap. 
Near T’/sub N/ (300—320 K), the present A results are within 0.7% 
of the previous data and indicate that Arho/T should be smooth to 
within 1%. At high temperature, the aye A data are about 8% 
above those of Powell and Tye, but the ratios of Arho/T agree to 
within 2% up to 1000 K. These new data on pure Cr are compared 
to calculations from standard transport theory and to previous 
results from W and Mo. (AIP) 


20543 Critical current enhancement in NbsSn by low-temperature 
fast-neutron irradiation. Colucci, S.L.; Weinstock, H.; Suenaga, M. 
(Department of Physics, Illinois Institute of Technology, Chicago, 
Illinois 60616). J. Appl. Phys.; 48: No. 2, 837-838(Feb 1977). 

An advanced type of NbsSn composite wire was irradiated at 
~ 6K with fast neutrons. The short-section critical current j/sub c/ 
was measured at 4.2 K (after annealing to 77 K) in transverse 
magnetic fields up to 10 T. Before irradiation, j/sub c/ at 4 T was 1.6 
x 10° A/cm2. A fluence of 1.8 x 10'*n/cm? increased j/sub c/ for H 
< 2T, the enhancement increasing with field to 85% at H = 10 T. 
After annealing to 540 K, roughly one-half the enhancement re- 
mained. These results are compared with those for an earlier similar 
material, but with a smaller j/sub c/ before irradiation. For compa- 
rable fluences, the relative enhancement in the earlier material was 
unexpectedly less than in the improved samples. (AIP) 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 19165, 19221, 19381, 19423, 
19719, 19788, 20058, 20154, 20495, 20497, 20717 


20544 (AAEC/E—370) Mass transfer of corrosion products in 
high temperature, high pressure water circuits. Part I. The CWL-3 
mass transfer loop. Rodd, J.T.; Nicholson, F.D. (Australian Atomic 
Energy Commission Research Establishment, Lucas Heights). Jan 
1976. 21p. INIS. 

The CWL-3 loop is used to study the mass transfer of 
corrosion products in water at 270°C for pressures up to 6.9 MPa. 
Two parallel Zircaloy-2 test sections are heated directly by a low 
voltage ac electrical current to give a heat flux up to 500 W cm™? 
and a heat rating up to 1500 W cm™'. Coolant flow rates can be 
varied up to 0.4 kg cm~? s~! with or without boiling. A tracer 
technique has been developed to monitor continuously the deposi- 
tion of corrosion products in the test sections during operation of the 
loop. Magnetite deposits 2.6 nm thick can be readily detected. 


20545 (AD-A—022276) Effect of dissolved hydrogen on me- 
chanical behavior of metals. Technical report. Bernstein, I.M.; Garber, 
R.; Pressouyre, G.M. (Carnegie-Mellon Univ., Pittsburgh, Pa. 
(USA). Dept. of Metallurgy and Materials Science). Feb 1976. 
Contract N00014-75-C-0265. 35p. (CMU—036-099-4). NTIS $4.00. 

The effect of internal, or dissolved hydrogen on mechanical 
behavior of metals is reviewed. If a supersaturation is produced, 
internal cracks or blisters result. The extent and nature of cracking 
are shown to be related to both composition and heat treatment. 
Effects of hydrogen on brittle and ductile fracture are discussed. The 
occurrence of these phenomena depends on the intrinsic crack 
resistance of the lattice and of interfaces, the noxious and innocuous 
interaction of hydrogen with traps, such as particles and clusters, 
and the relative mobility of dissolved hydrogen. While each of these 
are amenable to control, this cannot be successfully achieved with- 
out a careful characterization of the interaction between internal 
hydrogen and metallurgical variables. (Author) (GRA) 


20546 (BNWL-SA—5735) Nodular corrosion of the Zircaloys. 
Johnson, A.B. Jr.; Horton, R.M. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). te 1976. Contract E(45-1)-1830. 28p. 
(CONF-760858—1). Dep. NTIS $4.00. 

From Symposium on zirconium nuclear industry; Quebec, 
Canada (10 Aug 1976). 

Oxide nodules form on Zircaloy nuclear components under 
irradiation. Similar nodules were observed on Zircaloy coupons in 
cold rolled or extended conditions after autoclave treatments at 475 
and 500°C in steam at 1500 to 1700 psi. Stages of nodular corrosion 
in the autoclave were nodule nucleation, growth, coalescence, prop- 
agation to accelerated uniform corrosion, and complete specimen 
oxidation. Observations on BWR fuel rods suggest that a similar 
progressive attack has occurred; however, in no case has the in- 
reactor attack progressed to the stage of complete fuel rod failure. 
Recent autoclave tests confirmed the nodular character of the attack 
on cold-worked materials. Alpha anneals (up to 790°C) did not 
consistently suppress the nodular attack. However, alpha + beta 
(840°C) and beta (1010 and 1040°C) anneals did suppress the attack 
if followed by a fast cool. The efficacy of the anneals applied 
similarly to Zircaloy-2 and Zircaloy-4. Stresses associated with U- 
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bend specimens and heavy (86 percent) cold work did not enhance 
the nodular attack before stress relief occurred. The nodular attack 
on reactor components appears to depend on nuclear flux, and 
develops in oxygenated reactor coolants, principally in the vicinity 
of fuel rod spacers. Experience with irradiated specimens in reactor 
loops suggests that uniform concentrations of dissolved oxygen 
alone do not initiate nodular attack. Localized water chemistry 
associated with flow disturbances or, in some cases, dissimilar metals 
in fuel spacers, may be factors in the nodular attack in-reactor. 


20547 (CONF-760914—9) Evaluation of ultrasonic techniques 
for detection of stress-corrosion cracks in stainless steel piping. Kup- 
perman, D.S.; Johnson, C.L.; Ellingson, W.A. (Argonne National 
Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. llp. Dep. 
NTIS $3.50. 

From American Society for Nondestructive Testing Flash X- 
Ray symposium; Houston, Texas, United States of America (USA) 
(27 Sep 1976). 

Ultrasonic pulse-echo methods are evaluated for their adequa- 
cy in the detection of intergranular stress-corrosion cracking in Type 
304 stainless steel nuclear reactor piping. The effectiveness of ultra- 
sonic examinations of 100-mm and 250-mm Schedule 80 Type 304 
stainless steel pipes is discussed. Both welded and unwelded pipes 
were investigated with commercially available ultrasonic systems. 
Hand-held transducers of various frequencies, sizes, beam angles, 
and replaceable transducer wedge types were used, in conjunction 
with a portable pulser-receiver, to compare their effectiveness in 
detection of artificial and natural flaws. Artificial flaws of varying 
size, shape, and orientation were investigated, not only to uncover 
problems associated with attempts to detect stress-corrosion cracks 
in reactor piping but also to reveal difficulties that may arise in the 
use of calibration standards. Focused and dual-angle-beam probes 
specially designed for the pipes inspected were also evaluated. 
Attempts to establish the minimum detectable flaw size in the 100 
and 250-mm pipes were made. Statistical data on the reliability of 
detection of small reflectors were also acquired. 


20548 (K/TL—613) Formation of corrosion-resistant oxide film 
on uranium. Petit, G.S. (Oak Ridge Gaseous Diffusion Plant, Tenn. 
(USA)). 15 Oct 1976. Contract W-7405-ENG-26. 21p. (CONF- 
761048—1). Dep. NTIS $3.50. 

From Integrated contractors meeting on coatings and the 
joint working — 12A coating meeting; Livermore, California, 
United States of America (USA) (25 Oct 1976). 

A vacuum heat-treatment method was developed for coating 
metallic uranium with an adherent protective film of uranium oxide. 
The film is prepared by vacuum heat-treating the metallic uranium at 
625°C for 1 h while controlling the amount of oxygen — metered 
into the furnace. Uranium coupons with the protective film were 
exposed for several hundred hours in a corrosion test bath at 95°C 
and 100 percent RH without corroding. Film thicknesses ranging 
from 5 to 25 ym (0.0002 to 0.001 in.) were prepared and corrosion 
tested; the film thickness can be controlled to less than +-2.5 ym 
(+-0.0001 in.). The oxide film is hard, nonwetting, and very adher- 
ent. The resulting surface finish of the metal is equivalent to that of 
the original finish. The advantages of the oxide films over other 
protective coatings are given. 12 fig. 


20549 (ORNL/TM—5503) Temperature gradient compatibility 
tests of some refractory metals and alloys in bismuth and bismuth— 
lithium solutions. DiStefano, J.R.; Cavin, O.B. (Oak Ridge National 
Lab., Tenn. (USA)). Nov 1976. Contract W-7405-ENG-26. 38p. 
Dep. NTIS $4.00. 

Quartz, T-111, and Mo thermal-convection loop tests were 
conducted at temperatures up to 700°C (100°C AT) to determine the 
compatibility of several refractory metals/alloys with bismuth and 
bismuth-lithium solutions for molten salt breeder reactor applica- 
tions. Methods of evaluation included weight change measurements, 
metallographic examination, chemical and electron microprobe anal- 
ysis, and mechanical properties tests. Molybdenum, T-111, and 
TA—10 percent W appear to be the most promising containment 
materials, while niobium and iron-based alloys are unacceptable. 


20550 (ORNL/TM—5688) Corrosivity of geothermal brines. 
Progress report for period ending June 1976. Posey, F.A.; Palko, 
A.A. (Oak Ridge National Lab., Tenn. (USA)). Dec 1976. Contract 
W-7405-ENG-26. 35p. Dep. NTIS $4.00. 

Studies carried out during FY 1976 on the corrosivity of 
ferrous materials in synthetic geothermal brines are described. Elec- 
trochemical measurements on the spontaneous corrosion potentials 
and corrosion rates, and on the kinetics of the anodic and cathodic 
corrosion reactions of iron and carbon steel were made in 4 M NaCl 
solution over the pH range from 1 to 11 at temperatures up to 100°C 
in a conventional Pyrex electrochemical cell. A refreshed, stirred 
titanium autoclave system was designed, constructed, and tested, and 
will be used for making electrochemical measurements in synthetic 
brines up to at least 200°C. The effect of pH on hydrolysis, precipi- 
tation, and electrochemical reactivity of ferrous and ferric ions in 4 
M NaC] at 25°C was studied, and implications for plant operation 
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are discussed. The pitting potential of type 304 stainless steel in 
synthetic brine was measured as a function of temperature from 25 to 
85°C. Plans for research on electrochemical aspects of the corrosion 
of iron and carbon steel in synthetic geothermal brines during 
FY1977 are presented. 14 fig. (auth) 


20551 (WARD-NA—3045-37) Sodium Technology 
component materials compatibility. Quarterly progress report for 
period ending July 31, 1976. Ray, W.E. (Westinghouse Electric 
Corp., pans Pa. (USA). Advanced Reactors Div.). Oct 1976. 
Contract EY-76-C-02-3045-002. 12p. AT. 

Low cycle fatigue results for solution annealed Type 316 
stainless steel, tested in flowing sodium at 593°C, were obtained for 
samples sodium preexposed at 593°C for 2000 and 5000 h, as well as 
as-fabricated material. The fatigue life for the as-fabricated material 
was greatest in all cases, with the difference increasing as the total 
strain range decreased. In addition, the fatigue life decreased as the 
sodium pre-exposure time increased. At 593°C, all conditions of the 
Type 316 stainless steel material describe the same plastic strain 
range vs. cycles to failure curve, with a transition in the fatigue life 
occurring at approximately 20,000 cycles. Creep-rupture tests of 
solution annealed Type 316 stainless steel in flowing sodium at 
593°C show that sodium pre-exposure at 593°C for 2000 and 5000 h 
significantly increases the rupture life and ductility of the material. 
At the same time, the rupture life for the material pre-exposed 5000 
is less than that for the material pre-exposed 2000. Results of creep 
rupture and low cycle fatigue tests in flowing sodium of solution 
annealed Type 316 stainless steel with various pre-treatments are also 
included. 


20552 (N—76-16219) High temperature corrosion during com- 

bustion of gas, coal and oil. Rahmel, A. Translated from Werkst. 

ig 16: No. 9, 776-783(1965). 20p. (NASA-TT-F—16870). NTIS 
-50. 

Mechanism of high temperature corrosion caused by combus- 
tion of gas, coal and oil is surveyed by literature. Fuels are subdi- 
vided into three groups according to their combustion products, 
namely, those free from sulfur and ashes, those containing sulfur but 
no ashes, and those containing both. Each of these groups is again 
divided by distinguishing between complete and incomplete combus- 
tion; most of data cited are for high temperature resistant steels. 
(Author) (GRA) 


20553 Claddings with nickel and nickel-base alloys used for cor- 
rosion protection in che and nuclear power plant technology. 
Ruhland, B. pp 317-324 of In Yearbook on surface engineering 1976. 
Vol. 32. Berlin, F.R. Germany; Metall-Verlag (1976). (In German) 

8 figs.; 1 tab.; 6 refs. 

A survey is given on the conditions which must be fulfilled in 
cladding, on possible material combinations with particular regard to 
the nickel materials which are the most frequently used for cladding; 
and on the further processing of the cladded products as well as of 
their testing (including welded joints). 


20554 Heat resisting coatings for corrosion protection of power 
reactor constructions. Pavlova, F.S.; Lukasheva, T.A.; Ivanova, M.L; 
Khudobin, Yu.I. Lakokrasoch. Mater. Ikh Primen.; No. 2, 44- 
46(1976). (In Russian). 

Published in summary form only. 


20555 Study of the reactions of cesium with the stainless steel 
type 316 cladding in reactor fuel elements. Aubert, M.; Calais, D.; Le 
Beuze, R. (CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. d'Etudes des Combustibles a Base de Plutonium). 
J. Nucl. Mater.; 61: No. 2, 213-218(Aug 1976). (In French). 

In irradiated fuel elements, fission-product cesium can attack 
grain boundaries in the stainless steel cladding if the oxygen potential 
at the cladding/fuel interface is large enough. This condition can be 
realised after a certain period of reactor operation, when the devi- 
ation from stoichiometry of the peripheral oxide becomes slight 
enough, under the influence of fission. The reaction is probably 
accompanied by the formation of uranoplutonate, Cs2(U, Pu)eO:. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 19352, 19380, 19382, 19716, 
19916, 19917, 19918, 19919, 20543, 20546 


20556 (BNWL-SA—5766) Comparison of ion irradiation damage 
in three grades of unalloyed molybdenum. Bradley, E.R. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). 12 Aug 1976. 
Contract E(45-1)-1830. 17p. (CONF-760935—4). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Transmission electron microscopy has been employed to 
characterize the ion irradiation damage in three grades of unalloyed 
molybdenum. The materials were irradiated with 5 MeV Ni** ions at 
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temperatures of 900 and 1000°C. Major differences exist in both the 
void and dislocation components of the damage and are attributed to 
differences in the carbon content of the three materials. A model, 
whereby carbon atoms segregate to small loops and decrease the bias 
for self interstitials, is used to qualitatively explain the observed 
variations in microstructure. 


20557 (BNWL-SA—5844) Interpretation of irradiation-induced 
length change in molybdenum from 40 to 450° C. Simonen, E.P.; 
Kissinger, H.E.; Brimhall, J.L. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Sep 1976. Contract E(45-1)-1830. 15p. 
(CONF-761027—1). Dep. NTIS $3.50. 

From International conference on properties on atomic de- 
fects on metals; Argonne, Illinois, United States of America (USA) 
(18 Oct 1976). 

Irradiation-induced length change in molybdenum is com- 
pared with the kinetics of the production and annihilation of vacan- 
cies with increasing fluence and temperature. 


20558 (CEA-R—4685) Irradiation embrittlement of reactor pres- 
sure vessel steels A533B Cl. 1 (HSST 03). Petrequin, P.; Soulat, P.; 
Sagot, J.P.; Allegraud, G. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie). Apr 
1976. 44p. (In French). INIS. 
e effect of irradiation on the embrittlement of reactor 
ressure vessel A 533B Cl.1 steels has been examined. The steel 
investigated belongs to the 03 plate of the USAEC HSST program. 
Six irradiations were carried out. An examination was made of the 
tensile properties, from 20 to 400°C and the Charpy V impact 
resistance pro rties, after irradiation at 290°C and at a temperature 
under 120°C for doses of 10'® and 10?°n/cm? (E<1MeV). The main 
conclusions emerging from this study are as follows: the hardening 
of the steel through irradiation at 290°C is slight. This hardening is 
not very sensitive to annealing; the hardening due to low tempera- 
ture irradiation (< 120°C) is marked but the annealing occurs during 
the tests at 200°C. At 400°C the tensile properties appear to be 
completely restored. The use of Charpy V instrumented tests shows 
that the dynamic yield strength of the steel is 50% higher than for 
the static yield strength. The hardening due to irradiation is slightly 
more than for the static yield point strength; the determination of the 
K/sub 1d/ by means of a precracked Charpy specimen is valid up to 
0°C for non irradiated steel. With this method a lower boundary of 
the K/sub 1d/ of the material can be easily obtained and it is of 
undoubted advantage for carrying out a surveillance program. 


20559 (CONF-750839—2) Radiation blistering in metals and 
alloys. Das, S.K.; Kaminsky, M. (Argonne National Lab., III. 
(USA)). 25 Aug 1975. Contract W-31-109-ENG-38. 96p. Dep. NTIS 
$5.00. 


From Symposium on radiation effects on solid surfaces; Chi- 
cago, Illinois, USA (25 Aug 1975). 

Radiation blistering in solids has been identified as a process 
leading to damage and erosion of irradiated surfaces. Some of the 
major parameters governing the blistering process in metals and 
some metallic alloys are the type of projectile and its energy, total 
dose, dose rate, target temperature, channeling condition of the 
projectile, orientation of the irradiated surface plane, and target 
material and its microstructure. Experimental results and models 

roposed for blister formation and rupture are reviewed. The blister- 
ing phenomenon is important as an erosion process in applications 
such as fusion reactor technology (plasma-wall interactions) and 
accelerator technology (erosion of components and targets). A de- 
scription of methods for the reduction of surface erosion caused by 
blistering is included. 


20560 (HEDL-SA—$853) Irradiation and thermal effects on the 
tensile properties of Inconel alloy 718. Ward, A.L.; Steichen, J.M.; 
Knecht, R.L. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1976. Contract E(45-1)-2170. 24p. (CONF-760515— 
6). Dep. NTIS $3.50. 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
Missouri, United States of America (USA) (4 May 1976). 

The effects of neutron irradiation and out-of-flux aging on the 
tensile properties of wrought and weld-deposited Inconel 718 were 
investigated following fast-reactor (EBR-II) irradiation to total 
fluences ranging from 0.55 x 1022 cm? (approximately 400°C) to 6.6 x 
10”? n/cm? (649°C) and thermal exposure at 538°C and 649°C for 
durations to 10,000 hours. Classical irradiation hardening is exhibited 
by this very strong material following irradiation at low temperature 
(approximately 400°C) to relatively low fluence (approximately 10** 
n/cm?) and also at high temperature when very high fluence (6.6 x 
1022n/cm?) is accumulated. At test temperatures less that 538°C, 
ductility losses arising from helium embrittlement are evident for all 
irradiation conditions and at high fluences are so severe as to restrict 
the strength to lower than expected values. Low postirradiation 
strength, compared to that following out-of-flux aging for equivalent 
durations, suggests that irradiation accelerates the thermal overaging 
process at 538°C. At 649°C, the results are obscured by embrittle- 
ment and coincident limitations on strain hardenability. 8 fig. 
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20561 (HEDL-SA—874) Cascade annealing: an overview. 
Doran, D.G.; Schiffgens, J.O. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Apr 1976. Contract E(45-1)-2170. 
18p. (CONF-760673—2). Dep. NTIS $3.50. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, Tennessee, United States of America (USA) 
(8 Jun 1976). 

Concepts and an overview of radiation displacement damage 
modeling and annealing kinetics are presented. Short-term annealing 
methodology is described and results of annealing simulations _ 
formed on damage cascades generated using the Marlowe and - 
cade programs are included. Observations concerning the inconsis- 
tencies and inadequacies of current methods are presented along 
with simulation of high energy cascades and simulation of longer- 
term annealing. (JRD) 


20562 (HEDL-SA—1064) Effect of stress during neutron irra- 
diation on the microstructure of type 316 stainless steel. Brager, H.R.; 
Garner, F.A.; Guthrie, G.L. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Apr 1976. Contract E(45-1)-2170. 
39p. (CONF-760515—7). Dep. NTIS $4.00. 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
Missouri, United States of America (USA) (4 May 1976). 

A transmission electron microscopy (TEM) examination was 
performed on solution annealed and 20 percent cold-worked Type 
316 stainless steel specimens stressed during irradiation at 500°C in 
EBR-II. Hoop stress levels ranged from 0 to 327 MN/m? (47,300 psi) 
and fluences between 2.0 and 3.0 x 10”? n/cm? (E greater than 0.1 
MeV). Data confirm that applied tensile stresses enhance swelling in 
the solution annealed steel. The number densities of both voids and 
Frank loops were sensitive to the stress environment. Total swelling 
in the annealed material increased with stress, but not in direct 
proportion to the increased void nucleation. While the effect of cold 
working was to suppress swelling, the nucleation and growth of 
Frank loops was unaffected by the cold worked microstructure. The 
individual planar loop densities within any one specimen were quite 
sensitive to the magnitude of the stress component normal to the 
loop plane, while the total loop number density was sensitive to a 
smaller degree of the magnitude of the hydrostatic stress level. The 
number and size distribution of the loop populations were unaffected 
by the planar shear stress components, but the mean loop sizes were 
found to be limited by the probability of loop intersection with 
dislocations and loops. The stress dependence of void and loo 
densities allowed determination of the critical nuclei sizes, approxi- 
mately sixteen vacancies for voids and six atoms for loops. Many 
observations were made on the probable creep mechanisms. Both 
dislocation and void microstructures evolved in a consistent stress- 
dependent manner, giving support to models which predict a cou- 
pling of the swelling and irradiation creep phenomena through the 
stress environment. 13 figures, 3 tables. 


20563 (HEDL-SA—1068) Relationship between swelling and 
elastic properties in neutron-irradiated 316 stainless steel. Bates, J.F. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
Apr 1976. Contract E(45-1)-2170. 23p. (CONF-760515—5). Dep. 
NTIS $3.50. 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
Missouri, United States of America (USA) (4 May 1976). 

The results encompass elastic property measurements on sev- 
eral alloys, which differ in silicon, molybdenum and phosphorus 
contents but have a nominal 316 stainless steel composition. It is 
shown that there is a good correlation between the initial shear 
modulus of the material and the resultant swelling rate of that 
material. It is also shown that the bias factor concept does not 
satisfactorily account for the observed compositional sensitivity of 
swelling in the alloys investigated. 6 fig. 


20564 (SAND—76-9054) Study of defects in metals with positive 
muons. Gauster, W.B.; Fiory, A.T.; Lynn, K.G.; Kossler, W.J.; 
Parkin, D.M.; Stronach, C.E.; Lankford, W.F. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1976. Contract E(29-1)-789. 24p. (CONF- 
761027—3). Dep. NTIS $3.50. 

From International conference on properties on atomic de- 
fects on metals; Argonne, Illinois, United States of America (USA) 
(18 Oct 1976). 

The technique of positive muon spin depolarization is re- 
viewed and its sensitivity to the presence of defects in metals 
discussed. Results are presented of an experimental survey on 
copper, aluminum, indium and beryllium. There are indications of pi 
trapping at defects in neutron-irradiated and deformed copper, in 
indium near its melting point, and in beryllium. Anomalously fast 
diffusion at all temperatures was observed for aluminum. Results are 
discussed in the context of muon diffusion. 6 figures 


20565 (ZJE—160) Interaction of strain and radiation damage in 
a pressure vessel steel. Brumovsky, M. (Skoda, Plzen (Czechoslova- 
kia). Zavod Vystavba Jadernych Elektraren). 1975. 28p. INIS. 
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Available from Skoda Works, Nuclear Power Construction 
Department, Information Centre, Plzen, Czechoslovakia. 

Radiation damage in nuclear reactor pressure vessel steels is 
significantly affected by the initial state of the material. Parameters 
characterizing this initial state include mainly pre-strain and strain 
aging. A study of the interaction of strain and radiation damage was 
performed to confirm the rule of linear summation. In tension tests 
the effect of pre-strain was verified; yield strength was found to 
increase in dependence on its initial value. A model of the depen- 
dence was p . Irradiation embrittlement was affected by the 
initial pre-strain for high neutron doses only (above approx. 1x10'° 
n/om*) when the effect of saturation was pronounced. Irradiation 
also increased the flow transition stress but to a lesser degree than 
yield strength so that a “turbulent” flow for higher neutron doses 
started just above the yield strength value. 


20566 Applications of a 3MV class electron microscope to mate- 
rials science. Fuiita, H.; Tabata, T.; Sumida, N.; Yoshida, K. (Osaka 
City Univ. (Japan)). pp 207-211 of In Physical metallurgy of reactor 
fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
London; Metals Society (1975). 

From International conference on the re metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

Applications of a 3 MV class electron microscope have been 
examined over the voltage range 0.5 to 3 MV. In metals such as Al, 
Cu, Fe, Mo, W, and Au the following phenomena have been 
investigated: {a) voltage dependence of the maximum observable 
thickness for dislocation images; it is shown that the maximum 
observable thickness at 2 to 3 MV is larger than the critical foil 
thickness, which is sufficient to observe the same phenomena as in 
bulk specimens, even in such heavy metals at W and Ax; (b) the 
critical voltage of anomalous transmission of electrons at the symme- 
try position of reflections, which is correlated with an electron 
channeling parameter; (c) electron irradiation damage, which is 
sensitive to the crystallographic condition of the specimens as well 
as to the accelerating voltage. Furthermore, the use of capsules has 
also been examined for the determination of liquid structure, of 
diffusion constants, of boundary diffusion, and of pipe diffusion 
along dislocation lines, and for observations of the sintering process 
in metal powders. 


20567 Irradiation growth in zirconium. Kelly, P.M. (Australian 
Atomic Energy Commission Research Establishment, Lucas 
Heights). pp 123-126 of In Physical metallurgy of reactor fuel 
elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity Gener- 
ating Board, Berkeley (UK). Berkeley Nuclear Labs.). London; 
Metals Society (1975). 

From International conference on the rae metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

A brief but critical review of the available measurements of 
irradiation growth in annealed zirconium and its alloys is presented. 
The accepted interpretation of these results is shown to be inconsis- 
tent with electron microscope evidence on radiation damage in 
irradiated zirconium. In particular, the presence of vacancy loops on 
prism planes, plus the complete absence of loops with Burgers 
vectors other a/3 1120, contradicts the growth model on 
aggregation of vacancies and interstitials to different planes. A 
modification of this model is pro} to account for the observed 
irradiation growth behavior of polycrystalline zirconium alloys. 


Simulation of fast reactor void swelling in the Harwell 
high-voltage microscope. Makin, M.J.; Walters, G.P. (UKAEA Re- 
search Group, Harwell. Atomic Energy Research Establishment). 
pp 180-185 of In Physical metallurgy of reactor fuel elements. 
Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.). London; Metals 
Society (1975). 

From International conference on the a metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

The production of meaningful results on the swelling of steels 
by high-voltage microscope (HWM) irradiations requires consider- 
able attention to the irradiation technique, and particularly the 
temperature, foil thickness, beam heating, and specimen irradiation. 
Provided these conditions are satisfied, however, the HVM tech- 
nique provides an accurate and economical method of obtaining 
information relevant to the reactor behavior of materials. As an 
example of the information which is given by the HVM technique, 
the results of some irradiations on solution-treated type 316 steel are 
described. The rate of swelling is a function of temperature and void 
density (i.e. concentration), with a peak swelling rate at an 
optimum void density. Nucleation experiments show that nucleation 
occurs by the irradiation-enhanced diffusion of gas atoms, and that 
radiation resolution of occurs. Comparison of the accelerated 
test results with DFR data shows that good t is obtained 
—— the HVM and DFR data over the whole temperature range 
st . 


20569 Irradiation creep of fast reactor materials. Mosedale, D.; 
Lewthwaite, G.W.; Ramsay, I. (UKAEA Reactor Group, Doun- 
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reay). pp 132-135 of In Physical metallurgy of reactor fuel elements. 
Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.). London; Metals 
Society (1975). 

From International conference on the a metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

Further progress is reported in the irradiation of loaded 
helices as creep specimens in the Dounreay Fast Reactor. Eight 
stainless steels, in both cold-worked and annealed conditions, molyb- 
denum, and the alloys TZM and Nimonic PE16 have been exposed 
to doses ranging up to a maximum of about 13 dpa (TRN). En- 
hanced creep is observed in all materials and usually exhibits a well- 
defined steady-state rate after a transient phase which takes varied 
forms in the different materials. The results for the steels agree quite 
closely except for cold-worked En 38E which creeps the most of all 
the materials, including nickel which takes second place. Molybde- 
num and TZM form a narrow band of which the lower half 
encroaches on the envelope of the steels data (cold-worked En 58E 
— plotted as reduced strain v. dose; PE16 lies well below the 
steels. 


20570 Effects of solute interstitial elements on swelling of stain- 
less steel. Stiegler, J.O.; Leitnaker, J.M.; Bloom, E.E. (Oak Ridge 
National Lab., Tenn. (USA)). pp 136-141 of In Physical metallurgy 
of reactor fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). London; Metals Society (1975). 

From International conference on the metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

High-purity stainless steel (HPS), equivalent to type 316 
stainless steel in major alloy elements but with greatly reduced 
interstitial elements and anese contents, was irradiated in the 
temperature range 725 to 875 K to fluences ranging from 1.0 to 3.5 x 
107° neutrons/m? (<0.1 MeV). The HPS swelled 20 to 50 times 
more than commercial grade 316 stainless steel (316 SS), and about 
the same as commercial-purity nickel, which has about the same 
interstitial content as HPS. A fine-grained 316 SS in which intersti- 
tial elements but not manganese were precipitated by thermome- 
chanical treatments also showed exaggerated swelling, es 
that of HPS, which suggests that swelling in commercial stainless 
steels is retarded by small amounts of interstitial elements normally 
present in them and not by the major alloying elements. Interstitials 
tend to precipitate from solution during irradiation, and bulk extrac- 
tions of precipitate particles were made to evaluate the extent of the 
precipitation reactions. At both 643 and 853 K precipitation was 
clearly enhanced by irradiation significantly enough to alter the 
matrix composition, which suggests that swelling may be increased 
at high fluences over that predicted by extrapolation of lower 
fluence data. These observations are discussed in terms of potential 
behaviour of fuel cladding materials and of the validity and interpre- 
tation of accelerated schemes for simulating neutron damage. 


20571 HVEM studies of radiation swelling of reactor steels. 
Thomas, L.E.; Fisher, R.M. (United States Steel Corp., Pittsburgh, 
Pa.). pp 161-169 of In Physical metallurgy of reactor fuel elements. 
Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.). London; Metals 
Society (1975). 

From International conference on the a metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

An increased transmission power, as well as a capability for 
high atomic displacement rates, makes the HVEM an excellent tool 
for studies of the mechanism and kinetics of the swelling due to void 
formation which occurs in austenitic stainless steels exposed to fast- 
reactor irradiation. However, the experimental methods and major 
conclusions from early studies of void formation under electron 
bombardment in the HVEM must be considered as many of the 
observations reported reflect the use of specimens too thin to exhibit 
behavior characteristic of bulk material. Stereoscopic measurements 
show that void-free zones at formed specimen surfaces are much 
wider than those predicted theoretically from vacancy escape analy- 
ses. Also, swelling proceeds to volume changes of 70% or more 
without saturation in speci sufficiently thick to avoid surface- 
dominated behavior. In addition, results of new experiments aimed at 
identifying the influence of dislocations, precipitate particles, inject- 
ed helium, and displacement cascades on void nucleation in type 304 
stainless steel are reported. The swelling behavior of stainless steel 
under electron irradiation differs from that reported in pure metals 
such as nickel in that the voids in steel nucleate on heterogeneities, 
and grow in the presence of enough irradiation-induced dislocations 
to eliminate dislocation proximity as a growth-limiting factor. Void 
distributions are cammies by the arrangement of features which 
nucleate voids rather than by the irradiation-induced dislocation 
network. Dominant void nuclei identified in controlled HVEM 
experiments include pre-existing and irradiation-induced precipitates, 
and displacement cascades introduced by prior bombardment at 
25°C with energetic helium or nickel ions. 


20572 Relation between void formation, irradiation creep, and 
irradiation growth. Wiedersich, H. (Argonne National Lab., Il. 


MATERIALS 2093 


(USA)). pp 142-147 of In Physical metallurgy of reactor fuel ele- 
ments. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity Generat- 
ing Board, Berkeley (UK). Berkeley Nuclear Labs.). London; Metals 
Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973) 

The three distinct radiation-induced dimensional changes, ra- 
diation growth, void swelling, and radiation-enhanced creep, are 
closely related to the precipitation of the radiation-produced vacan- 
cies and interstitials on sinks, such as dislocations, voids, and grain 
boundaries. The void-formation phenomenon has demonstrated a 
preferential precipitation of interstitials on dislocations. This precipi- 
tation of excess interstitials causes a volume expansion if the corre- 
sponding number of vacancies precipitates as voids. However, if the 
vacancies precipitate on two-dimensional sinks such as grain bound- 
aries, radiation growth will occur provided the distribution of dislo- 
cations and/or of grain-boundary orientations is anisotropic. Excess 

recipitation of interstitials on dislocations causes them to climb and, 

ence, may accelerate climb-controlled creep. Relations are derived 
between the rates of excess precipitation of interstitials on various 
— of sinks and the rates of anisotropic swelling, and radiation- 
enhanced creep. It is shown that growth and creep can occur in both 
the presence and absence of voids. If the dominant defect sinks are 
voids and dislocations, the uniaxial growth rate and the creep rate 
become proportional to the swelling rate. 


20573 Energy dependence of neutron damage in Cu and Nb. 
Roberto, J.B.; Robinson, M.T. (Oak Ridge National Lab., Tenn. 
(USA)). J. Nucl. Mater.; 61: No. 2, 149-152(Aug 1976). 

Primary recoil spectra and specific damage energies have 
been computed for neutron interactions in Cu and Nb at neutron 
energies up to 32 MeV. The calculations are based on theoretical 
neutron cross sections and are in good agreement with recent 
radiation damage experiments using high energy neutrons from the 
Be(d,n) reaction. The results are particularly relevant to the under- 
standing of radiation effects from high energy deuteron-breakup 
neutron sources. 


20574 Superconductivity and phase stability of NbsGe. Sweedler, 
A.R. (Brookhaven National Lab., Upton, NY); Cox, D.E.; Moeh- 
lecke, S.; Jones, R.H.; Newkirk, L.R.; Valencia, F.A. J. Low Temp. 
Phys.; 24: No. 5/6, 645-661(Sep 1976). 

The A-15 phase of chemically vapor-deposited NbsGe has 
been investigated by annealing techniques in the temperature range 
700 to 1450°C and by irradiation with high-energy neutrons (E 
— than 1 MeV). By x-ray diffraction analysis the samples were 
ound to contain about 55 wt percent of the A-15 phase, 35 wt 
percent of tetragonal NbsGes, and minor amounts of NbO2, NbO, 
and hexagonal Ges. The superconducting transition temperature 
T/sub c/ and lattice parameter a/sub 0/ of the A-15 phase have been 
measured as a function of annealing temperature and neutron irradia- 
tion. T/sub c/ for the unirradiated sample remained above 19°K for 
long-term anneals in the temperature range 700 to 1000°C but 
decreased rapidly above 1000°C, reaching a limiting value of about 
6°K at 1250°C, compared to the as-deposited value of about 20°K. 
The decrease in T/sub c/ was accompanied by an increase in a/sub 
0/ and an increase in the amount of tetragonal NbsGes to about 50 
wt percent. The observed decrease in T/sub c/ was irreversible in 
that subsequent annealing at 1100°C did not result in any increase in 
T/sub c/ or decrease in a/sub 0/. The sample having a T/sub c/ of 
about 21°K was found to exhibit no superconductivity to 1.5°K after 
exposure to a fluence of approximately 5 x 10'* n/cm® An increase 
in a/sub o/ was also found as a function of neutron irradiation. 
However, in this case the effects were reversible. It is concluded that 
the stoichiometric composition is metastable and upon annealing 
transforms to a stable, Nb-rich A-15 phase containing about 83 at. 
percent Nb with a T/sub c/ of approximately 6°K accompanied by 
precipitation of tetragonal NbsGes. 


CERAMICS, CERMETS, AND REFRACTORIES 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 19321, 19322, 19323, 19348, 19362 


20575 (Juel—1228) Preparation and thermochemical stability of 
uranium-zirconium-carbonitrides. A contribution to nuclear fuels for 
advanced high-temperature reactors. Kouhsen, C. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorwerkstoffe 
und Heisse Zellen; Technische Hochschule Aachen (Germany, 
F.R.)). Aug 1975. 193p. (In German). INIS. 

80 fies. 15 tabs.; 102 refs. 

This investigation deals with the preparation and the thermo- 
chemical stability of uranium-zirconi nitrides as well as with 
the mechanism of (U,Zr) (C,N)-preparation by carbothermic reduc- 
tion of uranium-zirconium-oxide. Single-phase (U,Zr) (C,N)-solid 
solutions with U:Zr-propertions of 3:1, 1:1, and 1:3 were prepared 
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from oxide powder. The thermochemical stability of the (U,Zr) 
(C,N)-solid solutions against carbon was measured for varying Zr- 
and N-contents and for several temperatures; the results indicate an 
increase of the uranium carbide stability potential by the formation 
of (U,Zr) (C,N)-solid solutions. The thermodynamic properties AG°, 
AH®, and AS° were calculated and the correlation between the 
M(C,N)-lattice constant and the N-content was evaluated. Through 
an intensive investigation of the reaction mechanism, several differ- 
ent reaction paths were found; for each of them the characteristical 
diffusion of matter was explained by means of the microsections. It 
was shown that the Zr-concentration of the oxide reactant and the 
heating rate during the carbothermic reduction influence the species 
of the reaction product, especially the homogeneity of the (U,Zr) 
(C,N)-solid solution. 


20576 (KFK—2238) Fabrication of uranium-plutonium mixed 
carbide. Wedemeyer, H.; Guenther, E. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Material- und Festkoerper- 
forschung; Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Projekt Schneller Brueter). Dec 1975. 46p. (In German). INIS. 

36 figs.; 5 tabs.; 21 refs. 

In the present report the carbide fuel fabrication-line of the 
Institut fuer Material- und Festkoerperforschung (IMF) is outlined. 
The carbide fabrication by carbothermic reduction as well of origi- 
nal produced urania-/plutonia-powders as of sintered oxide waste is 
described. In special, test-results of the stoichiometry-behaviour and 
the reduction of plutonium-losses are given. With this, the reduction 
of losses is possible by an early step of formation of mixed-crystals 
within the carbide fabrication process. With the present results it 
seems to be possible, to depress the total material-loss to values 
lower than 1 wt.% if the batch-size is large enough. 





20577 Production of uranium nitride. Potter, R.A.; Tennery, 
V.J. (to Energy Research and Development Administration). 
German(FRG) Patent 2,523,700/A/. 11 Dec 1975. 15p. (In German). 

1 fig.; 1 tab. 

A massive piece of an actinide metal of about 0.1 - 1 kg, 
especially uranium, is to be converted to a nitride powder which can 
be sintered to a thermally stable compact part and keeps its form. 
According to the invention, a cyclic repeated heating method (heat- 
ing to about 500°C, cooling down to about 100°C) with alternating 
controlled addition of hydrogen and nitrogen is applied. One obtains 
a uranium nitride having a stoichiometry between UN and 


UNsub(1.74). It is shown by means of examples that the duration of 
the process is far shorter than the hitherto known process. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 19349, 19363, 19810, 20084, 20588 


20578 (CONF-760601—P2, pp 690-696) Reduced A-site moment 
in Fe;0,. Rakhecha, V.C.; Chakravarthy, R.; Satya Murthy, N.S. 
(Bhabha Atomic Research Centre, Bombay). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

A polarized neutron study of magnetite (FesO,) has been 
made for 49 reflections in (110) zone and the magnetic structure 
amplitudes have been deduced. It is seen in conjunction with the 
measured saturation magnetization for the specimen that the A-site 
moment has an apparently lower value of approximately 3.8 mu/sub 
B/ for the Fe** ions (at 300°K). The magnetic form factors for the 
A-site reflections are found to be close to that for the Fe** free ion 
though (220) is lower. The magnetic structure amplitudes can not 
generally be explained on the basis of ionic model for the cation sites 
thus pointing to the complex magnetic moment distribution in the 
crystal resulting from covalent interactions. 


20579 (COO—2713-1) Effects of internal gas pressure on the 
microstructure and dimensional stability of ceramics. Abbott, R.A.; 
Tally, C.W.; Solomon, A.A. (Purdue Univ., Lafayette, Ind. (USA); 
Babcock and Wilcox Co., Lynchburg, Va. (USA)). 1976. Contract 
E(11-1)-2713. 10p. (CONF-760856—1). Dep. NTIS $3.50. 

From 6. international symposium - ceramic microstructures 
176; Berkeley, California, United States of America (USA) (24 Aug 
1976). 

A new technique has been developed to study the effects of 
internal and external gas pressure on the dimensional stability and 
microstructure of ceramics. Preliminary results obtained on pellets of 
CoO indicate no significant effect of ambient pressure on sintering 
rates, but at pressures greater than 100 psig, anisotropic shrinkage 
was observed. After pore closure, reduction of shrinkage was ob- 
served. After pore closure, reduction of external pressure led to de- 
densification or swelling of the sintered body. 9 figures. 


20580 (LBL—5475) Surface characterization of ceramic materi- 
als. Somorjai, G.A.; Salmeron, M. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 24 Sep 1976. Contract W-7405- 
ENG-48. 34p. (CONF-760856—2). Dep. NTIS $4.00. 
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From 6. international symposium - ceramic microstructures 
3 Berkeley, California, United States of America (USA) (24 Aug 
1976). 

In recent years several techniques have become available to 
characterize the structure and chemical composition of surfaces of 
ceramic materials. These techniques utilize electron scattering and 
scattering of ions from surfaces. Low-energy electron diffraction is 
used to determine the surface structure, Auger electron spectros- 
copy and other techniques of electron spectroscopy (ultraviolet and 
photoelectron spectroscopies) are employed to determine the com- 
position of the surface. In addition the oxidation state of surface 
atoms may be determined using these techniques. Ion scattering mass 
spectrometry and secondary ion mass spectrometry are also useful in 
characterizing surfaces and their reactions. These techniques, their 
applications and the results of recent studies are discussed. 12 figures, 
52 references, 2 tables. 


20581 Diffusion creep in polycrystalline oxides. Hay, K.A.; 
Crouch, A.G. (Central Electricity Research Labs., Leatherhead 
(UK)); Pascoe, R.T. pp 95-98 of In Physical metallurgy of reactor 
fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
London; Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

A common argument advanced to refute the occurrence of 
diffusion creep is that the exponent of the stress-strain rate relation- 
ship is not unity. It is shown that the observed exponents can be 
explained by two interdependent processes, one of which is diffusion 
creep, operating sequentially. This is illustrated by results on UOQ2 
and Fe203. 


20582 Reaction of americium oxides with threevalent metal 
oxides. Keller, C.; Berndt, U. (Kernforschungszentrum Karlsruhe 
(F.R. Germany). Inst. fuer Radiochemie). pp 85-96 of In Transplu- 
tonium 1975. Mueller, W.; Lindner, R. (eds.). Amsterdam, The 
Netherlands; North-Holland (1976). 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

In accordance with its electronic configuration and the result- 
ing position in the periodic table, the 5f element americium is the 
heavy homologue of the 4f element europium. But according to the 
ionic radii it is anticipated that Am** (r = 0.99A) shows solid state 
reactions more similar to Nd** (r = 0.995A) than to Eu** (r = 0.95 
A). Differences in the solid state chemical behaviour of Am* and 
Nd* (or Eu**) are observed because of the higher oxidation states 
Am(IV), Am(V) and Am(VI), especially being stabilized in ternary 
and polynary oxides. Only a few investigations have been published 
concerning Am* in tenary oxides. This report gives a comprehen- 
sive review on the solid state reaction of AmOsub(1.5) (Am2QOs). 


20583 Coordinating properties of actinide (V) dioxocations. Vo- 
dovatov, V.A.; Kolokoltsov, V.B.; Kovaleva, T.V.; Mashirov, L.G.; 
Suglobov, D.N.; Sles, V.G. (V.G. Khlopin, Radium Institute, Lenin- 
grad, USSR). pp 247-256 of In Transplutonium 1975. Mueller, W.; 
(iso R. (eds.). Amsterdam, The Netherlands; North-Holland 
(1976). 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

The study of composition and IR spectra of some AnO*Z 
(An=Np, Pu, Am) compounds and their complexing in water solu- 
tions showed that, AnO* Z ions are linear, symmetric groups in their 
anhydrous complexes. AnO* Z ions do not have a fixed coordination 
number, it may be 4, 5 or 6 in different compounds. In similar types 
of bond, the An-O and An-ligand bonds are weaker in AnO*Z 
compounds than in AnO** Z compounds. This fact determines the 
specificity of AnO* Z complexing in solutions. In the series Np, Pu, 
Am the bond strength of An-O in AnO*Z complexes decreases 
slowly and monotonically. In contrast to AnO* Z, O-atoms of 
AnO*Z are characterised by chemical activity and may react as 
proton-acceptors. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 19350, 19351, 20111 


20584 Creep and fracture of polycrystalline alumina deformed in 
tension. Davies, C.K.L. (Queen Mary Coll., London (UK)). pp 99- 
106 of In Physical metallurgy of reactor fuel elements. Harris, J.E.; 
Sykes, E.C. (eds.) (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.). London; Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

The tensile creep of dense polycrystalline alumina has been 
studied at temperatures of 1450 to 1750°C and at stresses of 5 to 50 
MN/m2*. The observed steady-state creep rates (epsilonsub(s)) can be 
related to the applied stress (sigma) by an expression of the form 
epsilonsub(s) proportional to sigmasup(n)/d* The exponent n is 
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equal to | at low stresses and 2 at high stresses, d being the mean 
grain diameter. The activation energy for creep is independent of 
stress and is similar to that for aluminium ion diffusion. Deformation 
takes place by a diffusion creep mechanism at low stresses and may 
occur by grain-boundary sliding, accommodated by dislocation 
motion at triple points, at high stresses. When the stress exponent n 
= 1, no primary creep is observed but extensive tertiary creep 
occurs. Fracture occurs as a result of the linking of grain-boundary 
voids. When the stress exponent n = 2, primary creep occurs but 
little or no tertiary creep is observed. Fracture may occur as a result 
of the propagation of isolated in-boundary cracks. The cracks 
grow by grain-boundary sliding The product of the time-to-fracture 
and the creep rate is a constant as would be expected if both are 
determined by the grain-boundary sliding rate. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 19971, 20332, 20333, 20528 


20585 (AD-A—013722/4ST) Handbook of the infrared optical 
properties of AlLOs;, carbon, MgO, and ZrO2. Volume I. Interim 
report. Whitson, M.E. Jr. (Aerospace Corp., El Segundo, Calif. 
(USA). Chemistry and Physics Lab.). 4 Jun 1975. Contract F04701- 
74-C-0075. 469p. NTIS $11.50. 

Volume | of this handbook presents the compiled results of a 
comprehensive survey of the open literature relevant to the infrared 
optical properties of aluminum oxide, carbon, magnesium oxide, and 
zirconium dioxide. Literature data were critically reviewed and 
representative data chosen on mathematically constructed for refrac- 
tive and extinction indices, spectral and total emissivities, reflec- 
tance, and transmittance over the 1 to 1000 micrometer spectral 
range. All data are presented in both graphic and tabular format, and 
a cross-referenced bibliography is included. 


20586 (AD-A—013723/2ST) Handbook of the infrared optical 
properties of AlbOs;, carbon, MgO, and ZrO2. Volume II. Interim 
report. Whitson, M.E. Jr. (Aerospace Corp., El Segundo, Calif. 
(USA). Chemistry and Physics Lab.). 4 Jun 1975. Contract F04701- 
74-C-0075. 479p. NTIS $12.00. 

See also Volume I, AD-A—013722. 

Volume II of the handbook presents the compiled results of a 
comprehensive survey of the open literature relevant to the infrared 
optical properties of carbon soots, graphite, glassy carbon, carbon 
films, pyrolitic graphite, MgO and oxide stabilized ZrO2. Literature 
data are presented for refractive and extinction indices, spectral and 
total emissivities, reflectance, and transmittance over the 1 to 1000 
micrometer spectral range. 


20587 (CONF-760601—P2, pp 643-649) Neutron diffraction 
study of cobalt-doped YbFeO;. Paranjpe, S.K.; Begum, R.J. (Bhabha 
Atomic Research Centre, Bombay). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

YbFeOs belongs to the family of orthoferrites which show 
weak ferromagnetic properties because of canted antiferromagnetic 
ordering. Measurements of nuclear and magnetic structure factors on 
a single crystal sample of YbFeO; doped with 9% cobalt. Intensities 
of 75 purely nuclear reflections, mostly from [001] zone have been 
used to determine the atomic coordinates by the least squares refine- 
ment technique. 36 magnetic reflections have been measured in [100] 
and [010] zones up to sinO/lambda = 0.67 A~*. At room tempera- 
ture only the Fe moments are ordered and hence an analysis of the 
experimental data has straightway given the form factor of Fe** ions 
in octahedral environment. This has been compared with other 
experimental and calculated Fe** form factors. Substitution of Fe by 
a small amount of Co does not have any appreciable effect on the 
atomic coordinates, but the magnetic properties are drastically al- 
tered. 


20588 Investigation of the electrical properties of vanadium diox- 
ide films. Terukov, E.I.; Ufert, K.; Chudnovskii, F.A. (A. F. Ioffe 
Physicotechnical Institute, Academy of Sciences of the USSR, Len- 
ingrad). Sov. Phys. - Solid State (Engl. Transl.); 18: No. 8, 1450- 
1451(Aug 1976). 

VO: films prepared by cathodic reactive sputtering of vanadi- 
um in oxygen and argon were studied. The dependences on tempera- 
ture and stoichiometry of the resistivity jump at the 68degreeC phase 
transition were examined.(AIP) 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 19165, 19765, 20058, 20332, 20333 


20589 (FE—1221-144) Pipeline gas 
(IGT hy ). Interim report No. 


ydrogenation 
drogasification process 2, July 1974— 
June 1975. (Institute of Gas a Chicago, Ill. (USA)). 1975. 
Contract E(49-18)-1221. 314p. Dep. S $9.75. 


MATERIALS 2095 


Ten tests were conducted in the HYGAS pilot plant, using 
Montana lignite as feed. In June 1974, Test 28 signified the beginning 
of the program wherein steam-oxygen gasification was combined 
with hydrogasification to produce SNG from coal, steam, and 
oxygen. During the next two tests, solid flow behavior through the 
bc pw gee reactor and the steam-oxygen gasifier were exam- 
ined modifications were made to improve solids flow and 
coatrol. As a result of the changes made, Test 31 showed a much- 


improved solids flow into and out of the steam-oxygen gasifier, 
indicating good fluidization throughout. The test was terminated 
when the upper transfer lines were plugged. Good material balance 
and engineering data were collected. Test 33 provided a continuous 
and extended operation of the HYGAS plant in which over 500 tons 
of coal were fed to the gasifier. The entire plant was on-stream, and 
the methanator behaved extremely well. Test 34 represented one of 
the most important runs in the program. The entire plant was 
operated from coal feeding through methanation with no external 
hydrogen addition and no supplemental heat added to the gasifier. 
On a nitrogen-free basis, the product gas after methanation was 95 
a CH, and 5 percent He with a heating value of over 950 Btu/ 

CF. Substantial information was gathered. Material and heat bal- 
ances were obtained for the entire plant. With Tests 34, 35, and 36, 
important operating parameters for the system were established to 
enable the HYGAS/steam-oxygen gasification program with lignite 
as the feedstock to be seacsuliie concluded with Test 37. A total of 
395 hours of continuous operation was logged, during which over 
790 tons of dried coal were fed. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 19343, 19344, 19353, 19354, 
19355, 19364, 19365, 19366, 19367, 19383, 19384, 19974, 19993 


20590 (CEA-CONF—3389) Uranium dioxide restructuration 
under irradiation. Furet program. Stora, J.P.; Hueber, C. (CEA 
Centre d’Etudes Nucleaires de Grenoble, 38 (France). Dept. de 
Metallurgie). 13 Jun 1975. 5p. (In French). (CONF-751101—24). 
INIS. 

From Joint meeting of the American Nuclear Society and the 
Atomic Industrial Forum; San Francisco, California, USA (16 Nov 
1975). 

A complete model of fuel restructuration under irradiation 
was built on the basis of many short irradiation experiments carried 
out in Siloe at Grenoble between 1970 and 1973. From the experi- 
ments, carefully temperature and power controlled, a precise rela- 
tionship was established between the microstructure and temperature 
conditions. The main points studied were: the type of recrystalliza- 
tion as a function of density; restructuration and dispiacements of 
matter tending to central hole formation; healing of cracks. and 
thermal take-up of clearance and efficiency of thermal cycles and 
mechanical take-up of clearance. 


20591 (SAND—76-5357) Chemically-trapped hydrogen in CVD 
Sis;N,: dependence on NH;/SiH, ratio and on annealing. Stein, H.J.; 
Wegener, H.A.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1976. Contract E(29-1)-789. 33p. (CONF-760851—1). Dep. NTIS 
$4.00. 


From IEEE non-volatile semiconductor memory workshop; 
Vail, Colorado, United States of America (USA) (17 Aug 1976). 

Internal reflectance measurements were used to determine the 
hydrogen content in as-deposited, thermally annealed, and in hydro- 
gen and deuterium implanted CVD silicon-nitride films. The deposi- 
tion eters were 700°C, 150 A/min, argon carrier gas, and 
NHs/ SiH, ratios of 10:1, 1000:1, and 1000:1. Hydrogen is bound both 
to nitrogen and to silicon. The NH band increases with the NH3/ 
SiH, ratio, whereas the SiH band is a maximum in the 100:1 film. 
Conductance and refractive index of the films decrease with increas- 
ing NHs/SiH, ratio. Rapid initial annealing of the NH band is 
observed at 800°C, whereas the SiH band intensity is maintained in 
10:1 and 100:1 films but not in the 1000:1 film. This behavior is 
interpreted as a transfer of hydrogen from N to Si sites. It is 
suggested that the hydrogen content is hydrogen-limited in the 10:1 
and 100:1 depositions and site-limited in the 1000:1 deposition. Hy- 
drogen implantation provides a calibration which indicates approxi- 
mately 7 at. percent hydrogen in the as-deposited 1000:1 film. 
Implanted deuterium gives the expected vibrational frequency shift 
for the absorption band but does not give a mass-dependent shift in 
annealing for the major loss stage near 900°C, suggesting a bond- 
energy-limited rather than diffusion-limited hydrogen-loss mecha- 
nism. 10 fig. 


20592 effects with nuclear and thermonuclear materi- 
als. Kelly, R. (McMaster Univ., Hamilton, Ontario (Canada). Inst. 
for Materials Research). pp 275-281 of In Physical metallurgy of 
reactor fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Elec- 
tricity Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
London; Metals iety (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 
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The sputtering process will play an obvious role with nuclear 
and thermonuclear materials due to their continuing exposure to 
fission fragments, fast neutrons, or helium ions. Sputtering is only in 
part a simple collisional process, however, and at least two variants 
must be recognized. These are congruent thermal sputtering, which 
can also be described as ion-impact induced vaporization, and prefer- 
ential sputtering, as when a U30s surface evolves towards U,0y and/ 
or U0: during bombardment. Considering a selected oe consist- 
ing of 11 metals together with their various oxides, the following 
conclusions can be reached: (a) congruent collisional sputtering is 
not expected to occur to an unusual extent with any of the materials 
except possibly Mg, Th, and U; (b) eg thermal sputtering 
will also be largely absent, though with Mo0; and Mg as important 
exceptions; in effect, the vapor pressures of species such as Mo30, 
are sufficiently high for vaporization to be stimulated by thermal 
spikes; (c) —— sputtering is observed to be an important 
process with Mo03, Nb20s, NiO, and Us0s, the surfaces of which 
evolve respectively to MoQz, NbO, Ni, and Us0) and/or U0, during 
bombardment. A similar evolution of UC to C has been inferred in 
work by Krakowski and of Fe203 to Fes0, is predicted here. The 
result is that in all cases that surfaces, including both external and 
bubble surfaces, may have unexpected corrosion, electrical, or trans- 


port properties. 


20593 (SAND—76-6030) Effect of ionizing radiation on the pi- 
ezoelectric properties of quartz plates. Akishin, A.I.; Vintovkin, S.1.; 
Titov, V.I.; Tokarev, G.A. Aug 1976. Translated by P. Newman 
from pp 227-229 of Radiatsionnaya fizika nemetallicheskikh kristal- 
lov, doklady na soveshchanii, Nauka i Tekhnika, Minsk, 1968. 7p. 
Dep. NTIS $3.50. 

Changes in the resonant frequency and temperature coeffi- 
cient of frequency of quartz plates in a wide range of frequencies 
(300 kHz to 10 MHz) were studied after irradiation ~4 keV x 
rays, gamma rays (®°Co), electrons (0.2 to 1.0 and 2 MeV), 6.3-MeV 
protons and 25-MeV alpha particles. (DLC) 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 


20594 (COO—2522-6) Progress toward a practical Nb—Ge con- 
ductor. Braginski, A.I.; Gavaler, J.R.; Roland, G.W.; Daniel, M.R.; 
Janocko, M.A.; Santhanam, A.T. (Westinghouse Research Labs., 
Pittsburgh, Pa. (USA)). 1976. Contract EY-76-C-02-2522. 7p. 
(CONF-760829—45). Dep. NTIS $3.50. 

From — superconductivity conference; Stanford, Cali- 
fornia, United States of America (USA) (17 Aug 1976). 

Properties of high-T/sub c/ Nb—Ge films deposited by sput- 
tering and by chemical vapor deposition (CVD) have been investi- 
- Results of sputtering in the presence of controlled levels of 

, Ne, Si, and of reactive sputtering in Ar—GeHg,, suggest that the 
high-T/sub c/ A15 phase is impurity- or defect-stabilized. In CVD 
deposits two tetragonal modifications were found: sigma and T2, the 
latter probably stabilized by Cle. High critical current densities, J/ 
sub c/ (H, T) of fine-grained sputtered films are attributed to flux 
pinning on A15 grain boundaries. In coarse-grained CVD films high 
self-field J/sub c/’s, 10° to 107 A cm™? at T = 4.2°K, are attributed 
to pinning on dispersed sigma-phase. Comparably high J/sub c/‘s 
were also obtained in CVD A1S5 films doped with impurities. Low 
field ac losses p (H, T) were correlated with J/sub c/ and coating 
geometries. The feasibility of fabricating multifilamentary composite 
conductors by CVD was demonstrated experimentally and a fabrica- 
tion process for long NbsGe CVD tapes is being developed. 


20595 Hot rolled composite billet for nuclear control rods. 
Miller, G.E. (to Atlantic Richfield Co.). US Patent 3,985,514. 12 Oct 
1976. Filed date 28 Apr 1975. 10p. 

This invention relates to a composite plate shaped billet, 
useful in the fabrication of nuclear control rods, which comprises a 
core of stainless steel containing about 2 percent boron 10, a thin 
coating of zirconia on the surfaces of said core, and said zirconia 
coating being completely encased in a jacket of mild steel, said 
composite having been hot rolled between about 1075° and about 
1165°C. 1 claim, 8 figures. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 20596 
POLYMERS AND PLASTICS 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 20596 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 19240 
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20596 (UCID—17333) Effect of stress on the fluorescence of 
Kevlar fiber. Richardson, J.H.; Haugen, G.R.; Penn, L.S.; Feikert, 
J.H.; Sherry, R.J. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 18 Oct 1976. Contract W-7405-ENG-48. 17p. Dep. 
NTIS $3.50. 

A preliminary feasibility study was initiated to determine if 
laser-induced fluorescence might reveal molecular changes due to 
uniaxial stresses on Kevlar, an aromatic polyamide fiber. The flu- 
orescence spectrum, with a at 490 nm (excited by 290 nm), did 
not shift with stress, but the fluorescence intensity generally in- 
creased with stress. The magnitude of the increase was attenuated by 
epoxy = and applications of the results are dis- 
c . (DL 


20597 The surface structures of phthalocyanine monolayers and 
vapor-grown films: A low-energy electron diffraction study. Buchholz, 
J.C.; Somorjai, G.A. (Molecular Materials Research Division, Law- 
rence Berkeley Laboratory, and Department of Chemistry, Universi- 
ty of California, Berkeley, California 94720). J. Chem. Phys.; 66: No. 
2, 573-580(15 Jan 1977). 

Monolayer structures and epitaxial growth of vapor-deposited 
crystalline phthalocyanine films on single-crystal copper substrates 
were studied using low-energy electron diffraction. At monolayer 
coverage, ordered layers of copper-, iron-, and metal-free phthalo- 
cyanines were observed on both Cu(100) and Cu(111). With increas- 
ing film thickness, ordered multilayer structures of these phthalo- 
cyanines were also seen on both substrates at 300 K surface tempera- 
ture. All three phthalocyanines had identical monolayer and multi- 
layer surface structures on Cu(100). On the Cu(111) substrate, the 
three phthalocyanines exhibited slightly different surface structures, 
indicating the importance of the central metal atom in the interaction 
with the substrate that influences the monolayer surface structure 
and the ordering during crystal growth. The multilayer crystalline 
films did not have surface structures characteristic of the bulk crystal 
structure but rather had a surface unit mesh compatible with a single 
molecule per unit mesh, oriented parallel to the surface. Electron 
beam damage and space charge effects were negligible for film 
thicknesses up to 500—1000 A. (AIP) 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 21293 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 20459 


20598 (UCRL—52119) Fluorberyllate glasses and crystals: a bib- 
liography. Cline, C.F.; Kingman, D.D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 25 Aug 1976. Contract W-7405- 
ENG-48. 13p. Dep. NTIS $3.50. 

This bibliography, which spans 1926 to 1975, identifies 140 
references and patents for fluorberyllate glasses and crystals. Prima- 
ry sources are Chemical Abstracts and Physics Abstracts, with 
added information from U. S., Russian, and German sources. A 
major literature effort was in Russian journals, where the thrust 
seemed to be for laser applications. An index of categories (such as 
properties, structure, and phase diagrams) is included. (DLC) 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 19368, 20348 


20599 Technique for producing ultrathin polypropylene films. 
Barrus, D.M.; Blake, R.L. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). Rev. Sci. 
Instrum.; 48: No. 2, 116-117(Feb 1977). 

A method is described for stretching commercially available 
polypropylene film to thicknesses in the range 0.2—1.0 ym. Such 
films are used as windows for soft x-ray proportional counters, gas 
absorption cells, energy-loss nuclear detectors, and high vacuum 
isolation. (AIP) 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 20480 


20600 (CONF-760539—, pp 271-274) Lattice dynamics of inter- 
calation and layer compounds by ''*Sn Moessbauer effect spectros- 
copy. Herber, R.H.; Davis, R.F. (Rutgers-The State Univ., New 
Brunswick, NJ). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
ougtortines, Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 


In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 
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% Gamma ray resonance yapmerny | using the 28-keV radi- 
ation from '!°Sn was employed to study the lattice dynamics of layer 
compounds and their metal atom intercalates. It was found that in 
solids in which the (""%Sn) Moessbauer atom is held either as an ion 
or as an isolated atom in the structure, both the characteristic lattice 
temperature (THETA/sub M/) value calculated from the tempera- 
ture dependence of the recoil-free fraction (evaluated in the hi 
temperature limit where T is greater than THETA/2 and in 
absence of significant anharmonic effects) and characteristic tem- 
perature 'TA/sub CT/) value calculated by the Craig-Taylor 
procedure give internally consistent values for the lattice tempera- 
ture of the solid as probed by the Moessbauer atom. In cases where 
this probe atom is part of a covalently bonded structure, as for 
example in the extended polymeric SnS;, SnSez and related solids, 
the difference between ‘A/sub M/ and THETA/sub CT/ will 
be significant, and this difference should be useful in the elucidation 
of the intermolecular and bonding forces in such solids and their 
relationship to the solid state properties of these materials. It is noted 
that the experimental determination of a unique lattice temperature 
by Moessbauer spectroscopic methods provides the solid state physi- 
cist with an additional parameter which should be useful in the 
characterization of solids, and, more importantly, may serve as a 
diagnostic tool in the assessment of the effects of systematic changes 
(such as, for example, compositional variations, radiation damage 
effects, implantation, and intercalation consequences) brought about 
in such materials. 


20601 (CONF-760601—P2, pp 630-637) Structural and magnetic 
properties of MnAs studied by substituting Mn with other transition 
metals. Andresen, A.F. (Institutt for Atomenergi, Kjeller, Norway); 
Selte, K.; Kjekshus, A. 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

On cooling from high temperature MnAs transforms at 
387°K from the NiAs-t to the MnP-type structure. However, on 
further cooling to 306°K it again reverts back to the ~~ 
structure and becomes ferromagnetic. It has been shown that by 
applying a pressure it is in fact possible to retain the MnP-t 
structure down to the lowest temperatures. This was found to be the 
case also when a small amount of Mn is substituted by another 
transition element (V, Cr, Fe, Co). All the ternary phases thus 


ee develop a helical magnetic structure which is different 

rom that observed in other MnP-type compounds. The propagation 

vector lies along the othorhombic a-axis instead of c-axis, and the 

double helix runs through a different set of atoms. By extrapolating 

to zero substitution it is possible to derive a Neel-temperature of T/ 

4 N/ = 210 +- 1°K for a hypothetical helimagnetic mode of 
nAs. 


20602 (CONF-760601—P2, pp 650-656) Polarized neutron study 
of the nitroxide radical in the di-(2,2,6,6-tetramethyl-4-piperidinyl-1- 
oxyl) suberate. Brown, P.J. (Institut Laue-Langevin, Grenoble 
Cedex, France); Capiomont, A.; Chenavas, P.; Radhakrishna, P.; 
Schweizer, J. 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Di-(2,2,6,6-tetramethyl-4-piperidiny]-1-oxyl) suberate 
Cr6HisN2O¢ is the first known nitroxide free radical which orders 
ferromagnetically at low temperature. Its Curie temperature is 
0.38°K. It crystallizes in the monoclinic system P2;/C with two 
molecules in a cell, each at a center of symmetry. A polarized 
neutron study has been carried out at 1.5°K in the er 
phase, with the moments aligned vertically and parallel to the [433 
direction of the crystal by a magnetic field. The magnetic amplitudes 
of the reflections of the horizontal plane have been measured by 
comparison with the nuclear amplitudes, allowing a Fourier projec- 
tion of the spin density, projection along an axis perpendicular to the 

i plane of the NO orbitals of one of the two molecules of the cell. 
e spin density is equally distributed between N and O. 


20603 (CONF-760715—P1, pp 563-593) Some solid-state aspects 
of neutron physics research. Glaeser, W. (Technischen Univ., 
Munich). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

The investigation of physical properties of condensed matter 
with neutrons has rapidly developed into a broad field of research. 
Scattering of slow neutrons from solids can reveal many details of 
structural, magnetic and dynamical properties of these many icle 
systems. Faster neutrons can be used to create defined defects in 
solids. The possibilities and advantages of slow neutron probes for 
solid-state research are reviewed. A few newer developments of 
experimental techniques including high resolution diffractometry, 
spectroscopy and interferometry will be outlined. A few prominent 
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examples of results of current interest in solid-state physics from 
a ae scattering and inelastic scattering experiments will be 
disc , in order to illustrate the success which been achieved 
with the neutron technique so far. Recent results of neutron damage 
studies are noted. 


20604 (LBL—4506) Carbon-13 NMR studies of liquid crystals. 
Allison, S.A. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jun 1975. Contract W-7405-ENG-48. 133p. Dep. NTIS $6.00. 


igh resolution, proton decoupled **C nmr are observed for 

a series of neat nematic liquid crystals, the p-alkoxyazoxybenzenes, 
and a smectic-A — crystal, diethylazoxydibenzoate in a magnetic 
field of 23 kG. The (uniaxial) order parameters S = less than 
P.(costheta) greater than are found to be about 0.4 and 0.9 for the 
nematic and smectic-A phase respectively at the clearing points. The 
order parameter increases with decreasing temperature in the nema- 
tic phase but is constant, or nearly so, with temperature in the 
smectic-A phase. In the nematic series studied, the ordering exhibits 
an even-odd alternation along the series and qualitative agreement 
with a recent theory due to Marcelja is found. In both phases, the 
— show that the molecule rotates rapidly about its long axis. 
entative conclusions about molecular conformational motion and 
44N spin relaxation are presented for both nematic and smectic-A 
phases. In the smectic-A phase, the sample is rotated about an axis 
perpendicular to Ho and the resulting spectra are dicusssed. The 
theory of observed chemical shifts in liquid crystals is discussed and 
equations are derived which relate the nmr spectra of liquid-crystals 
to the order parameters. A model for the smectic-C phase due to 
Luz and Meiboom and Doane is described and lineshapes are deter- 
mined on the basis of this model for special cases. The dependence of 
the order parameters on the molecular potential which give rise to 
the various degrees of order in the different liquid crystalline phases 
is examined. To a good approximation the functional dependence of 
the order parameters on the molecular potential is shown to be a 
simple one in the limit of small tilt angle in the smectic-C phase. 


20605 (LBL—5493) Electronic structure of metals and semicon- 
ductors: bulk, and interface properties. Louie, S.G.S. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 1976. 
— W-7405-ENG-48. 265p. Dep. NTIS $9.00. 


esis. 

A theoretical study of the electronic structure of various 
metals and semiconductors is presented with the emphasis on under- 
standing the properties of these materials when they are subjected to 
extreme conditions and in various different configurations. Among 
the bulk systems studied, the properties of cesium under high pres- 
sure are discussed in terms of the electronic structure calculated at 
various cell volumes using the pseudopotential method. Local fields 
or umklapp processes in semiconductors are studied within the 
random p approximation (RPA). Specifically the dielectric re- 
sponse matrix epsilon/sub GG'/ (q = 0,omega) is evaluated numeri- 
cally to determine the effects of local-field corrections in the optical 
spectrum of Si. Also, some comments on the excitonic mechanism of 
superconductivity are presented and the role of local fields is dis- 
cussed. The pseudo-potential method is next extended to calculate 
the electronic structure of a transition metal Nb. The calculation is 
performed self-consistently with the use of a non-local ionic poten- 
tial determined from atomic spectra. Finally the theory of the 
superconducting transition temperature T/sub c/ is discussed in the 
strong-coupling formulation of the BCS theory. The Eliashberg 
equations in the Matsubara representation are solved analytically and 
a general T/sub c/ equation is obtained. A new method is developed 
using pseudopotentials in a self-consistent manner to describe non- 
periodic systems. The method is applicable to localized configura- 
tions such as molecules, surfaces, impurities, vacancies, finite chains 
of atoms, adsorbates, and solid interfaces. Specific applications to 
surfaces, metal-semiconductor interfaces and vacancies are present- 
ed. 


20606 (N—75-31909) Alkali oxide-tantalum, niobium and anti- 
mony oxide ionic conductors. Final report, 1 Jan—31 Dec 1974. Roth, 
R.S.; Brower, W.S.; Parker, H.S.; Minor, D.B.; Waring, J.L. (Na- 
tional Bureau of Standards, Washington, D.C. (USA)). Apr 1975. 
T7p. (NASA-CR—134869; NBSIR—75-754). NTIS $4.75. 

The phase equilibrium relations of four systems were investi- 
gated in detail. These consisted of sodium and potassium antimonates 
with antimony oxide and tantalum and niobium oxide with rubidium 
oxide as far as the ratio 4Rb20:11B2,0; (B=Nb, Ta). The ternary 
system NaSbO;-Sb20,-NaF was investigated extensively to deter- 
mine the composition of the body centered cubic sodium antimonate. 
Various other binary and ternary oxide systems involving alkali 
oxides were examined in lesser detail. The phases synthesized were 
screened by ion exchange methods to determine mobility of the 
mobility of the alkali ion within the niobium, tantalum or antimony 
oxide (fluoride) structural framework. Five structure types warrant- 
ed further investigation; these structure types are (1) hexagonal 
tungsten bronze B), (2) pyrochlore, (3) the hybrid HTB-pyroch- 
lore hexagonal ordered phases, (4) body centered cubic antimonates 
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and (5) 2K20:3Nb20;. Although all of these phases exhibit good ion 
exchange properties only the pyrochlore was prepared with Na(+) 
ions as an equilibrium phase and as a low porosity ceramic. Sb(+ 3) 
in the channel interferes with ionic conductivity in this case, al- 
though relatively good ionic conductivity was found for the metasta- 
ble Na(+) ion exchanged analogs of RbTa2zO;F and KTaWO6 
pyrochlore phases. (Author) (GRA) 


20607 Investigation of the systems LaNi;sHsub(x) and 
LaNi;Dsub(x) by proton and deuteron nuclear magnetic resonance. 
Barnes, R.G.; Harper, W.C.; Nelson, S.0.; Thome, D.K.; Targeson, 
D.R. (Ames Lab., Iowa (USA)). J. Less-Common Met.; 49: No. 1/2, 
483-502(Sep 1976). 

From Meeting on hydrogen in metals; Birmingham, U.K. (5 
Jan 1976). 

The authors report on the results of a study of the LaNis 
hydride and deuteride systems by means of c.w. (wide-line) nuclear 
magnetic resonance (NMR). The NMR spectra of samples of 
LaNi; Hsub(x) Z.1<=x< =6.8) and of LaNisDsub(x) 
(3.4< =x<=6.7) were obtained at resonance frequencies in the 
range 3 - 100 MHz for protons and at 16 MHz for deuterons, at 
temperatures in the range 4.2 to 380°K. The temperature depen- 
dence of the shape, line-width, and second moment of the proton 
resonance and of the nuclear quadrupole interaction parameters 
characterizing the deuteron resonance spectrum reflect the effects of 
the rapid diffusive motion of the hydrogen species at temperatures 
above approximately 140°K. At low temperatures (4.2 to 140°K) the 
proton resonance shape is distinctly non-Gaussian, with a second 
moment of 12.78 +- 0.26 Oe?, independent of composition, and the 
deuteron spectrum may be characterized by two or three quadrupole 
interactions, also independent of composition. Both observations 
indicate the existence of a single hydride possessing a narrow range 
of stoichiometry. At temperatures above approximately 270°K the 
deuteron spectrum reflects only a single, weak, though well-re- 
solved, quadrupole interaction. These results are discussed in terms 
of several models for hydrogen (deuterium) interstitial site occupa- 
tion. Measurements are also reported bearing on the existence of an 
adsorbed hydrogen surface layer at temperatures in the range 4.2 to 
100°K. 


20608 NMR relaxation in the superionic conductor B-LiAISiO,. 
Follstaedt, D.M.; Richards, P.M. (Sandia Laboratories, Albuquer- 
que, New Mexico 87115). Phys. Rev. Lett.; 37: No. 23, 1571-1574(6 
Dec 1976). 

NMR Thws are reported for 7Li and ?7Al in B-LiAISiO,; 
which show a frequency-independent minimum as a function of 
temperature. The anomalous frequency independence is interpreted 
in terms of highly correlated one-dimensional Li* motion together 
with an order-disorder transition believed to occur above 500de- 
greeC. (AIP) 


PROPERTIES 


REFER ALSO TO CITATION(S) 19488, 19915, 20512, 20586, 
20596, 20639 


20609 (BNWL-SA—5779) Elastic and strength properties of 
Hanford concrete mixes at room and elevated temperatures. Abrams, 
M.S. (Portland Cement Association, Skokie, Ill. (USA)). Jun 1975. 
Contract E(45-1)-1830. 45p. (CONF-761036—2). Dep. NTIS $4.00. 

From American Concrete Institute convention; Mexico City, 
Mexico (24 Oct 1976). 

Objective was to determine the effects of long-term exposure 
to elevated temperatures on the strength and elastic properties of 
concrete mixes used in Hanford radioactive waste storage tanks. The 
report contains data from tests conducted on two Hanford concrete 
mixes to determine the modulus of elasticity, Poisson's Ratio, com- 
pressive strength, and splitting tensile strength at room temperature 
and elevated temperatures. All tests were made on 6-in. dia. by 12-in. 
long cylinders. Modulus of Elasticity and Poisson’s Ratio were 
determined by sonic (dynamic) and static test methods. Variables 
were temperature, length of exposure to elevated temperatures, and 
curing time prior to exposure to elevated temperatures. 16 fig. 


(DLC) 


20610 (LBL—5456) Resonant Raman scattering in GaSe and 
GaS/sub x/Se/sub 1-x/. Chiang, T.C.; Camassel, J.; Voitchovsky, 
J.P.; Shen, Y.R. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jul 1976. Contract W-7405-ENG-48. 14p. (CONF- 
760948—2). Dep. NTIS $3.50. 

From Conference on liquid semiconductors and metals; Bari, 
Italy (6 Sep 1976). 

Multiphonon resonant Raman scattering up to four phonons 
in GaSe and one and two phonon resonant Raman scattering in the 
mixed GaS/sub x/Se/sub | - x/ crystals with x less than or equal to 
0.23 were investigated. The results can be explained by a simple 
theory in which the dispersion of the resonance behavior is mainly 
dominated by resonances with the Is direct exciton state. 
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20611 (LBL—5464) Optical properties of layer compounds Ga 
S/sub x/ Se/sub 1-x/. Camassel, J.; Schluter, M.; Kohn, S.; Voit- 
chovsky, J.P.; Shen, Y.R.; Cohen, M.L. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). May 1976. Contract W-7405- 
ENG-48. 7p. (CONF-760860—1). Dep. NTIS $3.50. 

From 13. international conference on physics of semiconduc- 
tors; Rome, Italy (30 Aug 1976). 

An investigation was made of the reflectivity and wavelength 
modulated reflectivity of Ga S/sub x/ Se/sub 1-x/ mixed crystals at 
5°K for energies ranging from 3 to 6 eV. The main structures in the 
optical response function of the alloy spectra are found to exhibit 
three characteristic classes of shift versus composition. These results 
are discussed on the basis of a new, slightly modified, pseudopoten- 
tial band structure calculation for Ga Se. The anisotropic and 
excitonic character of the 3.4 eV structure in GaSe is also discussed 
in light of the band structure calculation. 7 fig. 


20612 (SAND—76-5472) Cathodoluminescence studies of the 1.4 
eV bands in CdTe. Norris, C.B.; Barnes, C.E. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1976. Contract E(29-1)-789. 27p. (CONF- 
760686—1). Dep. NTIS $4.00. 

From 2. international symposium on cadmium telluride) phys- 
ical properties and applications; Strasbourg, France (29 Jun 1976). 

Cotnoiitmianamece at 80°K was used to study 1.4 eV 
luminescence bands in nominally undoped, nominally stoichiometric 
CdTe and in donor-compensated, Te-rich CdTe. Combined measure- 
ments were made of injection level dependence, transition response 
and thermal quenching. The 1.4 eV luminescence has the following 
characteristics: (1) the band shape and peak position are independent 
of injection level, except for those samples having overlapping 
bands, (2) the transition is slow, with characteristic times on the 
order of 1-5E-6 s, (3) the transition response time is approximately 
constant over three orders of magnitude in doping level, (4) the 
luminescence intensity increases with donor doping level, and (5) the 
luminescence shows thermal quenching with a relatively large acti- 
vation energy. This combination of characteristics is not explicable 
in terms of well-understood transition mechanisms. It is shown that 
the contradictory conclusions of previous investigators regarding the 
nature of the 1.4 eV transitions in CdTe arose from the fact that this 
transition is of a more complex nature than generally appreciated. 


20613 (UCRL-Trans—11178) Dissociation of silicate melts, II. 
Doelter, C. Translated from Monatsh. Chem.; 29: 607-644(Jun 1909). 
40p. Dep. NTIS $4.00. 

Research on the conductivity of solid and liquid silicates is 
reported. Results of dc tests are reported along with results of 
polarization and conductivity studies on augite, diopide, albite, and 
labradorite. Investigations of the crystal structure and dissociation 
kinetics in these materials are also reported. (JRD) 


20614 Superconductivity of metal and metal-polymer organosols. 
Khimchenko, Y.I.; Pan, V.M.; Berlin, A.A.; Fil’, T.I.; Popov, A.G. 
(Institute of Colloid Chemistry, Academy of Sciences of the Ukraini- 
an SSR). Sov. J. Low Temp. Phys. (Engl. Transi.); 1: No. 10, 587- 
590(Oct 1975). 

The superconducting properties of granular compounds of a 
new type, namely electrolytical organosols of metals and metal- 
polymers, have been investigated. An increase in T/sub c/ of the 
specimens studied as compared with the bulk material and a number 
of other features characteristic of granular superconductors are 
found. (AIP) 


20615 (ERDA-tr—218) Tritium in inorganic compounds of lith- 
ium. Vasil'ev, V.G.; Dmitrievskaya, E.V. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. Neorganicheskikh Materialov, Moscow 
(USSR)). 1976. Translated from Russian. 66p. Dep. NTIS $4.50. 

Data from studies of radiochemical and nuclear-chemical 
processes in inorganic compounds of lithium and data on the liber- 
ation of tritium, published up to 1975 are a. Data on radioly- 
sis products and chemical forms in which tritium is liberated in the 


course of vacuum thermal treatment of neutron-irradiated inorganic 
compounds of lithium are included. An analysis of the literature data 
is made in order to evaluate the possibility of using lithium and its 
inorganic compounds in the blanket region of a thermonuclear 
reactor (28 figures, 16 tables, 101 references) 


20616 Generalized electronic susceptibility and charge-density 
waves in 1T-TaS, and 1T-TaSe.. Myron, H.W.; Rath, J.; Freeman, 
A.J. (Physics Department, Northwestern University, Evanston, IIli- 
nois 60201). Phys. Rev., B; 15: No. 2, 885-889(15 Jan 1977). 

Generalized susceptibilites, chi°(q), have been obtained for 
the 1T polymorphs of both TaS, and TaSe, from their Korringa— 
Kohn—Rostoker band structures. Peaks are found which correspond 
to the charge-density-wave (CDW) nesting vectors found by Wilson, 
Di Salvo, and Mahajan and appear to confirm the role of electroni- 
cally driven instabilities as the origin of the observed CDW in these 
metals. (AIP) 


20617 Additional conditions and surface exciton disper- 
sion relations. Rimbey, P.R. (Ames Laboratory-Energy Research 
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and Development Administration, and Department of 4% Iowa 
State University, Ames, Iowa 50011). Phys. Rev., B; 15: No. 2, 1215- 
1218(15 Jan 1977). 

The surface-exciton dispersion curves in ZnO are derived 
from the surface impedances developed by Fuchs and Kliewer (FK) 
and Rimbey and Mahan (RM) including retardation. There exists a 
distinctive splitting between the two di i the FK additional 
boundary conditions having longitudinal character, the RM addi- 
tional boundary conditions being transverse. Surface-mode attenu- 
— due to spatial dispersion is more pronouced in the RM formal- 

ism, although inclusion of a phenomenological damping parameter 
does not alter either Gipecden: curve. (AIP) 


20618 High-pressure luminescence studies of alkali—halide Bt. 
phors doped with Pb** and Sn**. Bi 
Drickamer, H.G. (School of Chemical 
search Laboratory, University of Illinois at Urbana-Cham 
Urbana, Illinois 61801). J. ym | Phys.; 48: No. 2, 639-646(Feb pai. 
The effect of pressure to 140 kbar has been measured on the 
luminescent properties of a series of alkali halides doped with Pb** 
and Sn** in both the fcc and simple cubic (sc) phases. In a few cases 
absorption or excitation data are also presented. For selected cases 
the results are analyzed in terms of a single-configuration coordinate 
diagram, and the possibilities and limitations are discussed. For three 
sodium halides and three potassium halides (the latter in the sc 
phase) a comparison of peak-shift data is made for Pb**, Sn**, on 
previously published data on Tl* and In*. The analysis is based on 
the effect of ionic radii and anion polarizability on the ratio of the 
force constants for the excited and ground states. Some aspects of 
the spectra, including intensity changes, are discussed in terms of 
Jahn—Teller splitting. (AIP) 


Precise characterization of the Raman wry 4 in ben- 

g nonlinear . Owyoung, A.; Peercy, P.S. 
(Sandia pwn oad Albuquerque, “New Mexico 87115). i ” Appl. 
Phys.; 48: No. 2, 674-677(Feb 1977). 

Using a newly developed technique which we term two-beam 
nonlinear interferometry, we report accurate self-consistent determi- 
nations of both the real and ima; imaginary parts of the third-order 
nonlinear optical susceptibility chi?!’ a(-w,w,@/sub 0/,-w/sub 0/) in 
benzene including resonant Raman contributions from the 992-cm~* 
mode. These measurements provide accurate values for the peak 
Raman cross section, nonlinear refractive index, and electronic 
hyperpolarizability, and thus enable the direct comparison of Raman, 
nonlinear refractivity, and frequency-mixing studies. (AIP) 


CORROSION, EROSION, AND DEGRADATION _ 
REFER ALSO TO CITATION(S) 20589 


20620 Oxygen conditioning of water and steam at neutral oper- 
ation. Freier, R x pp v.721-724 of In Pr Proceedings of the 8. Interna- 
tional conference on the properties of water and steam. Giens, 
September 23-27, 1974. Paris, France; Editions Europeennes Thermi- 
ques et Industries (1975). 

From 8. International conference on the properties of water 
and steam; Giens, France (23 Sep 1974). 

The oxidation of carbon steels, Cu and Cu alloys by water 
and steam as a function of oxygen content and the resulting deposits 
are studied in the case of the BWR type reactors. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 19721, 20704 


CHEMISTRY 


REFER ALSO TO CITATION(S) 21467 


20621 (SAND—76-0264(Vol.2)(No.2)) Sandia Technology. 
Mogford, J.A.; Marcrum, L.S. (eds.). (Sandia Labs., sien uerque, 
—— (USA)). Aug 1976. Contract E(29-1)-789. 19p. Dep. 
50. 
Separate abstracts were prepared for each of the seven sec- 
tions. 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 19153, 20818 


20622 Method for separation of uranium hexafluoride by special- 
ly activated carbons. Bannasch, W. (to Farbenfabriken Bayer A.G.). 
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oo” Patent 2,454,468/A/. 20 May 1976. i3p. (In 


The present invention deals with the separation of urainium 
heustiuesiiie from gas streams on special activated carbon which can 
—— released during an accident in nuclear plants. Those plants are 

concerned here in which as a rule uranium hexafluoride is in 
UF. aggregate state. The patent claims deal with the of 
from gas mixtures in the temperature re, of 70- mc and 
plication of UF. adsorbing activated n of a certain 
based on petroleum and/or we it % and with a asch content of 4 to 
6 weigt % and with a benzol yield of 50-60g benzene /100g 
activated carbon. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 19215, 19412, 20599, 20784, 20959 


sediment samples. 
i é J.P.; Menlove, H.O. (Los Alamos Scientific Lab., 

Nes. (USA)). Nucl. Instrum. Methods; 136: No. 3, 521-524(1 Aug 

1976). 


Two specialized neutron-sensitive detectors are described 
which are employed for rapid assays of fissionable elements by 
sensing for delayed neutrons emitted by samples after they have been 
irradiated in a nuclear reactor. The more sensitive of the two 
detectors, designed to assay for uranium in water samples, is 40% 
efficient; the other, designed for sediment sample assays, is 27% 
efficient. These detectors are also designed to operate under water as 
an inexpensive shielding against neutron leakage from the reactor 
and neutrons from cosmic rays. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 19286 


20624 (UCRL-Trans—11198) Precise coulometric determination 
of actinides: tion to small masses. I. Uranium. Ravenel, J.; 
Soret, C.; Bergey, C. Translated from Talanta; 23: No. 8, 569- 
572(1976). 13p. Dep. NTIS $3.50. 

A precise determination of small masses of uranium by con- 
trolled-potential coulometry is proposed. This method of determina- 
tion ated precision on the order of 0.1 percent for uranium test 

of 0.1 to 1 mg and 0.5 percent for very small masses (15 Hg). 
The i improvements that were made in the apparatus in order to 
these results possible, and particularly the improvements made in the 
components of the cell, are explained and discussed. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 19215, 19218, 19288, 19302, 
19441, 19442, 19457, 19473, 19474, 19478, 19483, 19486, 19488, 
19967, 20580, 20783, 20788, 20789 


20625 (pte pp 175-177) Determination of ppB con- 
centrations of uranium, thorium, and molybdenum in water using 
APDC emmneneiien and radioisotope excited energy dispersive x- 
ray emission spectrometry. Pradzynski, A.H.; Henry, an Re: Draper, 
ELL. Jr. (Univ. of Texas, Austin). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
—— and applications. 

A description is given of a method of analysis that eliminates 
one of the major problems associated with water sampling, viz., the 
adsorption of trace elements on the walls of the sample container. 
The technique combines sample preconcentration at the sampling 
site using ammonium pyrrolidine dithiocarbomate (APDC), with 
analysis by energy dispersive x-ray emission spectrometry. Calibra- 
tion curves for uranium, thorium, and molybdenum indicate the 
following respective lower determination limits: 0.7 yg (1.4 ppB); 0.9 
pg (1.8 ppB); 0.5 wg (1.0 ppB). (IGB) 


20626 Saeiig® Cer Os asth ngeestinn ond eatntenst ee 
sactinides with Z < 103. Wolf, G.K.; Roemer, J.; Froeschen, W 
(Heidelberg Univ. &. R. Germany). Lehrstuhl fuer Radiochemie). pp 
21-28 of In Transplutonium 1975. Mueller, W.; Lindner, R. (eds.). 
Amsterdam, The Netherlands; North-Holland (1 197 6). 

From 4. international a elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975 

There exist a number of methods for the separation and 
indentification of very heavy nuclei (Z < 100) which are attainable 
only via heavy ion reactions. Some of them rely on physical meth- 
ods, others also include chemical reactions for the separation and 
identification of the elements. Rapid methods are the He jet tech- 
nique and the rotating wheel with subsequent counting of a-particles 
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of fission fragments. A slower one is the irradiation of thick targets 
with subsequent dissolution and chemical processing. A method and 
an apparatus between these two extremes has been developed: it 
allows both the measurement of a-particles and fission fragments 
from heavy ion reaction products approximately 1 sec after the 
irradiation and also chemical processing relying on solid state reac- 
tions and evaporation techniques in 10-30 sec, depending on the 
particular system. 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 19412, 19448, 19457, 20457, 
20477, 20792 


20627 (CONF-760539—, pp 215-218) Application of energy dis- 
persive x-ray fluorescence anal; in process control. Delmastro, 
A.M. (Allied Chemical Corp., Idaho Falls, ID). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

Analytical requirements associated with the reprocessing of a 
wide variety of irradiated nuclear fuels are discussed. X-ray fluores- 
cence was chosen for pilot plant studies on multielement analysis of 
simulated fuel dissolver solution. A filter-paper technique was used 
to produce a thin-film sample in order to reduce interelement and 
matrix effects. Results of analysis for U, Nb, and Zr indicated that 
the x-ray fluorescence method can achieve the necessary require- 
ments for simplicity of —_ handling, ease of operation, speed of 
analysis, and accuracy. (JGB) 


20628 Effects of errors on the convergence of an iterative decon- 
volution method. Madden, H.H.; Houston, J.E. (Sandia Labs., Albu- 
querque, NM). pp 657-671 of In Advances in x-ray analysis. Volume 
19. Gould, R.W. (ed.). Dubuque, IA; Kendall/Hunt Publishing Com- 
pany (1976). 

From 24. annual conference on applications of x-ray analysis; 
Denver, Colorado, USA (6 Aug 1975). 

See CONF-750831—. 

Calculations carried out to investigate the van Cittert iterative 
deconvolution method and the effects of random noise and trunca- 
tion errors on its convergence behavior are presented. Gaussian 
functions are used for both the true function W and the system 
response function A. The model “observed” function S is generated 
from W and A. Both rms differences between the result of n 
iterations W/sub n/ and the true function, and between W/sub n/*A 
and S are used to measure convergence. The effects of introducing 
errors can be measured against standards set by the convergence 
without such errors. These “no-error” calculations make use of true 
functions with widths from 2.0 to 0.67 times the response function 
width. The effects of random noise are investigated by adding noise 
to W*A before deconvolution. A small amount of random noise 
initially added builds up rapidly in amplitude during the iterative 
process and eventually dominates the rms difference calculations. To 
suppress the effects of random noise build-up, smoothing techniques 
are applied, the best of which involved smoothing both the noisy 
observed function, S, and the system response function, A, before 
deconvolution. The smoothing operation is thus taken as of the 
measurement and the divergence resulting from the noise build-up is 
avoided. The results depend strongly upon the width of the smooth- 
ing function. Unsymmetric system response functions are used in 
investigations of truncation errors. Abrupt cut-offs of the model S 
and A functions before deconvolution result in the build-up of large 
fluctuations in W/sub n/. These truncation errors become increas- 
ingly localized with continued iterations and make only minor 
contributions to the errors in W/sub n/ in the vicinity of the real 
= if the truncations are made sufficiently far from the 
location. Alternatively, the truncation errors can be avoided by 
analytical continuation. 


20629 (SAND—76-0264(Vol.2)(No.2), pp 4) Laser Raman spec- 
troscopy in glass. Hartwig, C.M. Aug 1976. 

In Sandia Technology. 

Laser Raman spectroscopy is being used for the detection and 
investigation of dissolved hydrogen gases and radiation-induced 
compounds in vitreous silica. (PMA) 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 19225, 19324, 20843, 20844, 
20845, 20846, 20901 


20630 (COO— 1680-23) Exchange of interlayer cations in mica- 
minerals. Final report, February 1, 1967—August 31, 1976. 


ceous 
Scott, A.D. (Iowa State Univ. of Science and Technology, Ames 
oo Aug 1976. Contract EY-76-S-02-1680. 13p. Dep. NTIS 
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Laboratory experiments were carried out to establish a com- 
prehensive understanding of the processes and factors governing the 
sorption and release of interlayer cations in micaceous minerals. A 
diverse approach with several lines of work was used to delineate 
the effects of different procedures, solution compositions and mineral 
ee. It was soon clear that the major factors controlling the 
exc e of interlayer cations are the blocking effects of dissolved 
fixable cations and the limiting effects of pom | particles. By using 
sodium tetraphenylboron to reduce the blocking effects and by 
excluding particles that were smaller than 2 wm, however, the subtle 
effects of many other factors were brought out. The redox status of 
structural iron, the hydroxyl groups, the interlayer spacing and the 
layer charge of the minerals are indicative of the type of factors 
involved and the fact that they are mainly interactive in nature. One 
conclusion from this work is that most experimental results for 
interlayer cation exchange are bound to reflect some combination of 
the controlling factors. More important, however, was the observa- 
tion that proper management of interlayer cation exchange can make 
micaceous minerals a good sink for cesium and source of potassium. 


(ORNL/TM—5231) Parametric study and preliminary 
evaluation of reverse osmosis for seawater desalination. Glueckstern, 
P.; Reed, S.A.; Wilson, J.V. (Oak Ridge National Lab., Tenn. 
= Nov 1976. Contract W-7405-ENG-26. 5ip. Dep. NTIS 


A parametric study of one- and two-stage reverse osmosis 
(RO) systems for seawater desalination was made with the aid of a 
recently developed computer program for optimization of RO sys- 
tems. Membrane manufacturer's performance data and predicted 
cost data were applied. Based on these data and other equipment and 
operating costs considered, a preliminary evaluation of the econom- 
ics of RO for seawater desalination was made. Plant capacities in the 
— of 1 to 12.5 Mgd were considered and compared economically 
with the current most common multistage flash distillation process at 
different energy price levels. 


20632 Process for purification of sodium. Furukawa, K.; Kato, 
Y.; Ono, H.; Katsuta, H. (to Japan Atomic Energy Research Inst.). 
Japanese Patent 1975—7527/B/. 29 Jun 1970. 3p. (In Japanese). 

According to this invention, a nuclear reactor coolant of a 
sodium metal contaminated with fragmented nuclear fuels and fission 
products is brought to the molten state at about 450 - 850°C in a 
reservoir tank and then fed into a catalyst reactor at the same 
temperature range. Ca-Mg alloy grains are added to the sodium in 
the catalyst reactor and Ca and Mg are dissolved into the Na while 
stirring. The molten mixture is fed into a cold trap and cooled 
therein to slightly above the melting point of the sodium, thereby 
precipitating and depositing the added Ca, Mg and reaction products 
in a slag separator to thus separate the sodium. The foregoing 
purification of sodium is chemically accomplished in liquid phases 
and hence the reaction rate is higher than in conventional methods. 


20633 Separation methods in the gas phase for transactinide 
elements. Baechmann, K.; Matschoss, V.; Tsalas, S. (Technische 
Univ. Darmstadt (F.R. Germany). Fachbereich Anorganische 
Chemie und Kernchemie). pp 37-48 of In Transplutonium 1975. 
Mueller, W.; Lindner, R. (eds.). Amsterdam, e Netherlands; 
North-Holland (1976). 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

It was decided to use separations in the gas phase, mainly 
because this method can be carried out in an on-line mode. In 
principle three different methods might be applied in gas phase 
separation: (a) Thermochromatography; (b) The use of two or more 
reactive gases to deposit volatile compounds or to volatilize deposit- 
ed compounds (multidimensional gas chromatography); (c) Reaction 
with the wall material, perhaps in connection with thermochromato- 
graphy. This study compares these three methods and gives exam- 
ples using methods which are suitable for the separation of transac- 
tinides. 


20634 Proposed group separation procedure for superheavy ele- 
ments by using di-ethyl-dithiophosphoric acid. Bruechle, W.; Tittel, 
G.; Trautmann, N.; Zendel, M. (Mainz Univ. (F.R. Germany). Inst. 
fuer Kernchemie). pp 29-36 of In Transplutonium 1975. Mueller, W.; 
tsTe. R. (eds.). Amsterdam, The Netherlands; North-Holland 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

Extraction data of several metal ions from hydrochloric and 
sulfuric acid with di-ethyl-dithiophosphoric acid are presented in this 
paper, and a proposed separation scheme for the superheavy ele- 
ments resulting from these values is discussed. 


20635 Investigation of the separation of transplutonium elements 
with phosphororganic extractants. Chudinov, E.G.; Kosyakov, V.N.; 
Shvetsov, I.K.; Vereshagiun, Yu.I. (Gosudarstvennyi Komitet po 
Ispol'zovaniyu Atomnoi Ehnergii SSSR, Moscow). pp 49-56 of In 
Transplutonium 1975. Mueller, W.; Lindner, R. (eds.). Amsterdam, 
The Netherlands; North-Holland (1976). 
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From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

The investigation of some regularities in the extractions of the 
transplutonium elements in the tri and tetravalent oxidation states are 
considered. The main emphasis is made on the extraction by phos- 
oon = omg compounds. All works were carried out in the LV. 

urchatov Institute of Atomic Energy. 


20636 Thermodynamic functions for complexing of M* aq ions 
(M = Pu to Fm). Hubert, S.; Mussonnois, M.; Brillard, L.; Guillau- 
mont, R. (Paris-11 Univ., 91 - Orsay (France). Div. de Radiochimie). 
pp 109-118 of In Transplutonium 1975. Mueller, W.; Lindner, . 
(eds.). Amsterdam, The Netherlands; North-Holland (1976). 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

Some coherent values of ic data for solvent 
extraction and complexing of M* aq ions (M=Pu* to Fm*) with 
TTA in benzene or by hydroxy! and citrato ions have been obtained 
at 4=0.1. Trouble occurs with Pu and Bk whose tetravalent state, 
— extracting and complexing, disturbs the behaviour of Pu(III) 
and Bk(III). In the range 10-40°C data show that the tetrad effect 
and formation of inner sphere complexes would be expected. 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 19155, 19174, 19415, 20507, 
20604, 20610, 20646 


20637 (CONF-761002—4) Solubility of Pdl. in nitrate and 
perchlorate solutions. Horner, D.E.; Mailen, J.C.; Bigelow, H.R. 
(Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W-7405- 
ENG-26. 24p. Dep. NTIS $3.50. 

From 28. southeastern regional meeting of American Chemi- 
cal Society on biological applications of liquid chromatography; 
tae Tennessee, United States of America (USA) (27 Oct 
1976). 

This paper reports the solubilities of PdIz as measured in 
nitric acid by a tracer technique and in water, calcium nitrate, and 
sodium perchlorate solutions by a specific ion electrode technique. 
The tracer technique measures all the soluble iodine species, whereas 
the specific ion electrode measures only simple iodide ions (I-). 
When compared on the basis of ionic strength, the values obtained in 
the nitrate solutions by the two methods were in reasonable agree- 
ment. The solubilities in perchlorate solution were much higher than 
in nitrate, possibly because of ionic equilibria involving Pd*’, but this 
was not resolved in this work. The activity product constant, K/sub 
ap(PdI2)/ = (2.5 +- 0.4) x 10~*5 (25°C), was calculated from Pdlz 
solubility in water. With this value and the standard electrode 
potentials from the literature, the free energy of formation for Pdlz 
was calculated to be —13.6 kcal/mol. 


20638 (LBL—5513) Solution 
of binuclear manganese complexes. 


and electronic structure 
Cooper, S.R. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Aug 1976. Contract W- 
7405-ENG-48. 129p. Dep. NTIS $6.00. 
Thesis. 
The electronic structure and solution chemistry of the mixed 


valence manganese complexes [(L),_MnO},(ClO,)s where L = 2,2'- 
bipyridine or 1,10-phenanthroline have been examined. Examination 
of the optical spectra of the mixed valent (III, IV) complexes with L 
= 2,2’-bipyridine and 1,10-phenanthroline has demonstrated the 
presence of a broad near infrared band which is unexpected from 
comparison with other high spin Mn(III) complexes. Far infrared 
bands have been tentatively assigned for Mn(III)-N and Mn(IV)-N 
stretches. One vibrational mode of the Mn2O: bridge (for the bipyri- 
dyl (III, IV) dimer) has been identified at 688 cm™' by '*O isotopic 
substitution; analogous bands are found for the phenanthroline (III, 
IV) and (IV, IV) ions, verifying di-oxo bridged structures for these 
complexes. Cyclic voltammograms of the bipyridyl and phenanthro- 
line (III, IV) dimers have shown the (III, IV) to (IV, IV) oxidation 
to occur in a quasi-reversible process at 1.3 V vs. SCE. These 
oxidations have been established to be one electron processes by 
controlled potential coulometry. In addition, reductions to the (III, 
III) ions have been observed, but only in the case of the phenanthro- 
line (III, III) dimer does any measurable current occur for the 
reoxidation of (III, III) to (III, IV). 


20639 (UCRL—52178) Vector method for large scale configura- 
tion interaction problems. Hausman, R.F. Jr. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 18 Nov 1976. Con- 
tract W-7405-ENG-48. 115p. Dep. NTIS $5.50. 

Thesis. 


An alternative to the conventional approach to the configura- 
tion interaction problem is presented. The new approach is termed a 
vector method since it is cast solely in terms of manipulations 


CHEMISTRY 


involving scalars and vectors in Fock space, and is desi for 
implementation on processors with vector capabilities. The details of 
the method are presented, and timing and error bounds are derived. 
The method is used to calculate spectra for the Lithium Hydride and 
Water molecules, and is demonstrated to be com le to standard 
techniques in terms of accuracy and timing. In contrast to the 
standard approach, the time required by the new method is demon- 
strated to scale linearly with the size of the multiparticle basis 
involved. The method is used to calculate spectra for several nuclei 
near **Ca for a variety of model spaces and effective interactions. 
The flexibility and desirable scaling properties of the method allow 
calculations to be undertaken which were heretofore prohibitively 
—— or complicated. The behavior of shell-model spectra for 
“Ca with res; to the excitations allowed in the Of, 1p, and Og/sub 
°/2/ shells is investigated. An effective interaction due to Petrovich, 
McManus, and is shown to fit a variety of the features of 
these spectra quite well. Various means of describing the excitations 
allowed in the model wavefunctions are discussed, and a new 
consistent approach is described. Extensions of the method to allow 
efficient study of larger and more complex systems are also dis- 
cussed. 


20640 (UCRL—78410) Theoretical modeling of the KrF fluores- 
cence spectrum. Rescigno, T.N.; Winter, N.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 10 Sep 1976. Con- 
tract W-7405-ENG-48. 5p. (CONF-760949—3). Dep. NTIS $3.50. 

From 3. colloquium on electronic transition lasers; Aspen, 
Colorado, United States of America (USA) (7 Sep 1976). 

Dunning’s amd Hay’s electronic potential curves were used to 
compute transition moments and to predict emission profiles for 
comparison with the observed fluorescence a. By adjusting the 
ionic and valence states by 8 nm, many of the observed spectral 
features can be quantitatively accounted for. The synthetic spectrum 
of KrF includes the 220-nm D/sub '/2/ yields X transition, the 249- 
nm composite feature, and the 276-nm feature which is a superposi- 
tion of the nearly coincident C/sub */2/ yields A/sub */2/ and B/sub 
1/2/ yields /sub '/2/ transitions. The feature observed at 300 nm by 
Powell and Murray is likely due to a transition from the ?ui/sub '/2/ 
Rydberg state to the repulsive A/sub '/2/ state. The 400-nm feature 
may be due to a triatomic complex. (DLC) 


20641 (INEL-TR—%) Electrostatic surface potentials of selected 
calcite planes and their possible relationships to the morphology of this 
mineral. Hering, O. Translated from Z. Kristailogr.; 110: 145- 
164( at 21p. Dep. NTIS $3.50. 

esis. 


Surface potentials of ionic crystals are calculated. As an 
example calcite is used because of the great variety in its form 
development. The surface potentials of 26 selected calcite planes are 
calculated according to the method of MADELUNG. The resulting 
order of magnitude of the — is compared with the frequency 
of the occurrence of these faces on natural calcites. (auth) 


20642 Reactions of thallium(II) chloride complexes with iron(II) 
and iron(II. Schwarz, H.A.; Dodson, R.W. (Brookhaven National 
Lab., Upton, NY). J. Phys. Chem.; 80: No. 23, 2543-2548(4 Nov 
1976). 

The reactions of thallium(II) with iron(II) and with iron(II) 
in hydrochloric—perchloric acid mixtures (1 M ionic strength, 21 to 
45°C) were studied by pulse radiolysis techniques. Second-order rate 
constants for Fe(II) + TIKI) yields Fe(III) + Ti(I) and Fe(III) + 
TICI) yields Fe (II) + TI(III) were determined as a function of 
chloride from 10~* to 1 M. The oxidation of ferrous by thallium(II) 
chloride complexes goes in part via an innersphere mechanism with 
transfer of a chlorine atom and in via electron transfer. Acid 
dependence is small. Rate constants of individual reactions in the 
two groups are given. The electron-transfer rate constants, after 
semiempirical correction for electrostatic work terms, show a satis- 
factory Marcus correlation with the corresponding equilibrium con- 
stants. The atom transfer reactions, when corrected for work terms, 
appear to have a common rate-limiting step, the replacement of 
water in the first coordination sphere of Fe**. Detailed resolution of 
the reactions for the reduction of Fe(III) by TI(II) is not possible. 
However, selective reaction with Fe(III) chloride complexes occurs, 
as shown by FeCl” disappearance, and the reactions may have atom 
transfer mechanisms. e results on the reduction of Fe(III) are 
reasonably well expressed by k/sub obsd/(M~!s~') = 5 x 10°/[H+] 
+ 3.9 x 10°f, where f is the fraction of Fe(III) complexed with 
chloride. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 20520, 20537, 20538, 20650 
ORGANIC CHEMISTRY 


20643 Energy dependence of the nonradiative electronic relax- 
ation in camphorquinone vapor. Avouris, P.; Hopewell, W.D.; El- 
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Sayed, M.A. (Department of Chemistry, University of California, 
Los Angeles, California 90024). J. Chem. Phys.; 66: No. 3, 1376- 
1377(1 Feb 1977). 

The excess energy dependence of the fluorescence lifetime of 
gaseous camphorquinone is reported. The non-radiative decay of 
camphorquinone molecule is deduced from the fluorescence lifetime. 


(AIP) 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 19174, 19213, 20602, 20619, 
20638, 20841 


20644 (ORO—3781-13) Radiation chemistry of plastic crystals. 
Annual progress report, November 1, 1975—October 31, 1976. Klin- 
gen, T.J. (Mississippi Univ., University (USA). Dept. of Chemistry). 
31 Oct 1976. Contract E(40-1)-3781. 30p. Dep. NTIS $4.00. 

Results of research on synthesis and plastic crystallinity of 
adamantane derivatives are presented. Results of electo-optical stud- 
ies are included along with results of 1-phenyl-o-carborane radioly- 
sis, co-polymerization of o-carborane, and 1-vinyl-o-carborane. 
(IRD) 


20645 Phenylcinnamalones. III. Basic hydrolysis of phenylcinna- 
malone. Brown, R.G. (Brookhaven National Lab., Upton, NY); 
Donaruma, L.G.; Kropf, R.A.; Southwick, P.L.; Stansfield, R.E.; 
Bednowitz, A.L.; Hamilton, W.C. J. Org. Chem.; 41: No. 22, 3622- 
3624(1976). 

Reaction of phenylcinnamalone(I) with ethanolic KOH yields 
an orange-colored acid(II) with a molecular formula CsoH:sOs. 
Infrared and proton magnetic resonance spectral data indicated that 
the molecular structure is that of 6-(0-carboxypheny])-5-phenyl-11H- 
benzo [a] fluoren-11-one and that it is a monobasic acid. Possible 
mechanisms for the conversion of I to II are considered. (BLM) 


ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 20644 


20646 Effect of an electric field on electron attachment to SFs, 
N20, and O, in liquid argon and xenon. Bakale, G. (Case Western 
Reserve Univ., Cleveland); Sowasa, U.; Schmitd, W.F. J. Phys. 
Chem.; 80: No. 23, 2556-2559(4 Nov 1976). 

The rate constant for electron attachment to SFs, N2O, and 
Oz in liquid argon and xenon was studied as a function of an external 
electric field up to 105 V cm™'. While k(e~ + SFe) and k(e~ + Or) 
decreased with increasing field strength, k(e~ + N2O) exhibited a 
nearly 100-fold increase. The field effect on the rate constant in the 
liquefied rare gases is related to the increase of the mean electron 
energy by the external field. By means of the Cohen—Lekner theory 
electron energy distribution functions were obtained and a rough 
estimate of the energy dependence of the attachment cross section 
could be deduced. 


Electrochemistry of nitrobenzene and p-nitrobenzaldehyde 
studied by transmission spectroelectrochemical methods in sulfolane. 
Armstrong, N.R. (Univ. of New Mexico, Albuquerque); Vander- 
borgh, N.E.; Quinn, R.K. J. Phys. Chem.; 80: No. 25, 2740-2745(2 
Dec 1976). 

Transmission spectroelectrochemistry experiments have been 
used to study the electrochemical reductions of nitrobenzene and p- 
nitrobenzaldehyde in sulfolane. The reduction intermediates of both 
these aromatic compounds are sufficiently long-lived in sulfolane to 
be amenable to study by these techniques. Nitrobenzene undergoes a 
single one-electron, chemically reversible reduction at E/sub p.c./ 
= -1.875 V vs. AgRE. This was verified by analysis of the visible 
absorption spectrum for the reduction species; two maxima were 
observed at 348 nm (epsilon 5.7 x 10° M~'cm~") and 465 nm (epsilon 
4.1 x 10° M~' cm~'). p-Nitrobenzaldehyde undergoes two one- 
electron reductions (E/sub p,1/ = -1.528 V, E/sub p,2/ = -2.114 V 
vs. AgRE), which are accompanied by following chemical reactions. 
A mechanism is shown involving formation of a parent-radical anion 
complex and an unusually low reproportionation reaction rate (k/ 
sub f/ = 5.4 +- 0.7 x 10? M~! s“! at 50°C). Verification of the 
proposed mechanism is assisted by digital simulation techniques and 
a newly developed’ differential treatment of the 
spectroelectrochemical data. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 19404, 20092, 20615, 20644 


20648 Production of the indole radical anion during gamma- 
radiolysis of MTHF glasses at 77 K: absorption and EPR spectrosco- 
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pic properties. Arce, R.; Charron, M.; Simpson, G.A. (Univ. of 
Puerto Rico, San Juan). Contract AT(40-1)-1833. Radiat. Res.; 68: 
No. 2, 215-228(Nov 1976). 

Spectrophotometric studies of MTHF solutions at 298 and 
77°K show that indole exists as an undimerized, nonaggregated form 
in the concentration range 10~* to 10’ M. Estimation of electron- 
——e efficiency by indole in irradiated 77°K glasses by optical 
and EPR analyses results in a scavenging constant of 33 +- 7 M7’. 
The simple radical anion produced on electron attachment by indole 
possesses absorption maxima at 360 (epsilonsco = 4.1 x 10° M™' 
cm™') near 700, 1000, and 1200 to 1 nm, and a simple EPR 
ae consisting of a singlet at g = 2.002 and a linewidth of less 
than 20 gauss. 


20649 Kinetics of dissociation of ferric chloride complexes. Sta- 
bility constants of inner- and outer-sphere complexes. Schwarz, H.A.; 
Dodson, R.W. (Brookhaven National Lab., Upton, NY). J. Phys. 
Chem.; 80: No. 25, 2801-2804(2 Dec 1976). 

The inner-sphere complex FeCl” is selectively produced by 
the reaction of thallium(II) chloride with Fe(II) in p radiolysis 
experiments. The approach to equilibrium of this system indicates 
that at 25°C and 1 M ionic —— the equilibrium mixture contains 
an appreciable component of the outer-sphere complex, Fe**,Cl~. 
The equilibration mechanism is Fe** + Cl” FeCl®* (K/sub in/ = 
k,/k/sub -1/), FeCl** + Cl~ reversible [FeCh]* (Ke), Fe** + Cl- 
reversible Fe*,Cl” (K/sub out/), Fe*,Cl” + Cl reversible 
FeCl]* (Ks = ks/k/sub -4/). It is found that K/sub in/ = 3.0 M7}, 

‘sub out/ = 2.2 M7}, Ko = 1.3 M7}, k/sub -1/ = 7.3 s~}, and k/ 
sub -4/ = 5.3 s~'. An interpretation of published data indicates that 
the extinction coefficient of FeCl** varies only slightly with ionic 
strength and that K/sub out/ is also nearly independent of ionic 
strength between 1 and 4 M while K/sub in/ increases by a factor of 


5 in this range. 


20650 Radiation-induced formation of hydrogen and deuterium 
compounds in silica as observed by Raman sca Hartwig, C.M. 


ttering. 
(Sandia Laboratories, Livermore, California 94550). J. Chem. Phys.; 
66: No. 1, 227-238(1 Jan 1977). 

Radiation-induced compound formation in vitreous silica has 
been observed with Raman light scattering. The compounds were 
observed to form in silica samples that were impregnated with 
hydrogen a a and irradiated with gamma rays. Neither 


impregnation nor irradiation alone produced Raman-active com- 
pounds. The combination, however, did produce compounds that 
were identified as silicon hydrides armen | and hydroxyls (deu- 
teroxyls). In addition, the hydroxyl (deuteroxyl) band shapes differed 
between as received and impregnated/irradiated samples and amon 
the different a sa apg a ty silica samples. The suleaieal 
band features were found to be due to light scattering from at least 
three independent modes, each of which appear to result from a 
different hydroxyl (deuteroxyl) genus. In contrast, the hydride (deu- 
teride) bands behave as though they were due to scattering from a 
single vibrational mode. (AIPY 


20651 Influence of molecular structure and temperature on 
trapped electron yields in -irradiated hydrocarbon glasses. Trapped 
electron decay in 2,4-dimethylpentane at < or =22 K. Kimura, T.; 
Bremer, N.; Willard, J.E. ent of Chemistry, University of 
Wisconsin, Madison, Wisconsin 53706). J. Chem. Phys.; 66: No. 3, 
1127-1131(1 Feb 1977). 

G values (100 eV yields) determined in this work, and taken 
from the literature, for the production of trapped electrons by y 
irradiation of 18 hydrocarbon glasses at 77 K range from 0.02 to 1.1. 
Small changes in molecular structure of the matrix molecules, such 
as the differences between 2-methylpentane, 3-methylpentane, and 3- 
ethylpentane are often accompanied by large changes in G (e~/sub 
t/). It appears that the effects of molecular structure must be 
attributed either to differences in the concentration of sites which 
favor trapping in competition with reaction with cations or radicals, 
or to the influence of molecular structure and matrix structures on 
— Pye wr The G (e~/sub t/) values for six hydrocar- 
bons at are in each case lower than at 77 K. Electrons produced 
in ep gee (2,4-DMP) glass at 4 K by y irradiation 
decay at 22 13 K and with the same rate, implying a tunneling 
mechanism. Electrons produced in 2,4-DMP at 77 kK observed at 
77 K decay more slowly, a because of the greater average 
pe depth. No observable electron decay occurs at temperatures 
<50 K in the other hydrocarbons tested in this region. G (e~/sub t/) 
values for y solutions of cyclopentane in methylcyclohexane 
increase with increasing cyclopentane concentration over the range 
of 1.5—57 mol%. (AIPy 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 
PROPERTIES OF RADIOACTIVE MATERIALS 


REFER ALSO TO CITATION(S) 19338, 19345, 19346, 19347, 
19367, 19373, 19438, 20583, 20633 
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20652 (BNL—21828) yg <> of +4 99m/Tc labeling kits. 
Srivastava, S.C.; Meinken, G.; Richards, P. (Brookhaven National 


Lab., Upton, NY. Saar _ Contract E(30-1)-16. llp. (CONF- 
760957—2 2). Dep. NTI 

From 1. ened « ae posium on radiopharmaceutical 
Son 1978. Upton, New York, United 


P! 
States of America (USA) (21 


Problems have been reported with the use of kit-produced / 
sup 99m/Tc radiopharmaceuticals. This study was lertaken to 
understand the chemistry involved in various stannous kit systems. 
The relation between Tc, tin, and the li used to oumalies the 
reduced Tc was investigated. It is concluded that for reliable perfor- 
mance, stannous kits should be ore age so that most of the tin is 
kept in the usable (reducing) form; a solution would be to use 
minimum tin and a large excess of complexing agent. Oxidation of 
the Tc complex to free pertechnetate is not a major problem in most 
kit systems. 5 figures. (DLC) 


20653 Experimental - ge y of the et ge of urani- 
um hexafluoride over a wide range of state variables. Malyshev, V.V. 
Fluid Mech. - Sov. Res.; 3: No. 6, 149-154(Nov-Dec 1974). 

An experimental study is described of the equation of state of 
uranium hexafluoride over a density range up to 3.417 g/cm® with an 
interval of about 0.1 g/cm*, and over a .r range from 364.0 
to 592.2°K and pressures to 242 bar experimental data are 
displayed in the form of tables and graphs. The errors in pressure did 
= exceed 0.1-0.2% in temperature -0.07°, of density 0.05-0.13%. 14 
refs. 


20654 (UCLA—12-1106) Reinvestigation of the preparation of 
131]-4-iodoantipyrine from ‘*'I-iodide. Robinson, G.D. Jr.; Lee, A.W. 
(California Univ., Los Angeles (USA). Lab. of Nuclear Medicine 
and Radiation Biology). 1975. Contract E(04-1)-GEN-12. 15p. Dep. 
NTIS $3.50. 

**8]-4-lodoantipyrine (4-IAP) has hen suggested as a radio- 
pharmaceutical for direct imaging of regio’ ral perfusion. In 
— clinical use, a reliable source ott = labeled compound is 

equired. Therefore, we chose to reinvestigate we reparation of 

*J-4-IAP from '*"I-iodide and unlabeled 4-IAP or 4-bromoantipyr- 
ine (4-BrAP) in acidic, aqueous solution. Using 4-IAP as —— 
material, quantitative yields (greater than or equal to 95 bpm 
labeled 4-IAP are obtained with 5 min of heatin -_ at 100° the pH 
= 1.5 to 2.5 and free radioiodide can be removed by anion exchange. 
Mechanistic implications of the labeling kinetics are discussed. 


20655 Method for oy the oxygen in certain actinide oxides 
to less than stoichiometric levels. ines, T.B.; Bradley, R.A. (to 
Energy Research and Development Administration). Canadian 
Patent 977,544. 11 Nov 1975. 10p. 

Available from Commissioner of Patents, Ottawa. 

Actinide oxide particles, e.g., uranium- ppc mega oxide parti- 
cles, with an oxygen-to-metal atomic ratio of about two or greater 
are disposed in close proximity to carbon and contacted with carbon 
monoxide while at a temperature in the range of 700-2000 deg C. 
The CO effects diffusion of oxy; gh ogee! gee aah agshaeeatad 
oxygenated CO, e.g., CO2, to carbon w the CO, reacts to 
form CO. By controlling the pressure of the CO and the tempera- 
ture, a CO to CO: ratio is provided to fix the — ratio 
of the oxide at the desired substoichiometric value. 


20656 Uranium (IV) poly (pyrazol-1-yl) borate complexes - 
carbon 13 NMR spectra. Bagnall, K.W.; Edwards, J.; Heatley, F. 
(Manchester Univ. (UK). Dept. ‘of Chemistry). p 119-122 of In 
Ti lutonium 1975. Mueller, W.; Lindner, R R (eas). Amsterdam, 
The Netherlands; North-Holland (1976). 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

A wide variety of complexes of = ly(pyrazol-1-yl)borate 
Reaad, Oe [Hsub(n)(Pz)sub(4-n)], where Pz = C,;H3N2 and n=0, | or 2, 
have been reported for d-transition elements, most of which have 
been concerned with the metals in low (<2) —— states. In a 
preliminary investigation of the UlHBePay|. t V) com om 
the com ce ngs Uhine Pz)sh, ae ab eh, “UCh B(Pz)s 
(nCsHs)UCl[HB(Pz)s] have been obtained. lowing the a 
tion of the large je Ae nary shifts in the iHLNMR spectra of the 
complexes, it was decided to investigate the effects of the 
netic uranium atom on the carbon atoms of these li . It was 
hoped that the '*C-nmr spectra would assist in the ev: uation of the 
shift mechanism responsible for the paramagnetic shifts observed in 
the 'H-nmr spectra and also that the ra would make it 
to ascertain how many of the pyrazole rings in U[HB(Pz)s}, were 
bonded to the uranium atoms. 


20657 Preparation and structure studies of less-common actinide 
metals. Baybarz, R.D.; Bohet, J.; Buiis, K.; Colson, L.; Mueller, W.; 
Reul, J.; Spirlet, J.C.; "Toussaint, J.C. (Commission of the Euro 
Communities, Karlsruhe (F.R. Germany). European Inst. for Tran- 
suranium Elements). pp 61-68 of In Transplutonium 1975. Mueller, 
W.; R. (eds.). Amsterdam, The Netherlands; North-Holland 
(1976). 
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From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

This paper reports on new An and structure studies 
of less-common actinide metals: - actinium (no 5f electron) - protac- 
tinium (beginning of Sf participation in the bond) - americium and 
curium (localized Sf electrons). Actinide metals can be prepared by 
reduction of their halides or oxides, and by thermal dissociation of 
volatile halides or of intermetallic compounds. The metals are ob- 
tained in high purity, if the vapour pressures of the actinide elements 
permit their separation from reaction — or impurities by 
distillation or sublimation. Therefore all metals investigated here 
have been prepared by methods involving evaporation steps: Ac and 
Cm by thorium reduction of the oxide, Pa by a modified Van Arkel 
de Boer process, Am by lanthanum reduction of the oxide. 


20658 Thermodynamic study of actinide fluoride complexation. 
Choppin, G.R.; Unrein, P.J. (Florida State Univ., Tallahassee 
(USA). “7 of a ggg pp 97-108 of In Transplutonium 1975. 
Mueller, W.; Lindner, R. (eds.). Amsterdam, The Netherlands; 
North-Holland (1976). 

From 4. international transplutonium element symposium; 
Baden, Germany (13 Sep 1975). 

The thermodynamic ameters of formation of the mono- 
fluoride complexes of Am(III), Cm(IID, Bk(II1), Cf, Th(Tv), 
U(IV), and V) have been measured at 25 °C in an aqueous 
medium of 1.0M ionic strength. The data were obtained for the 
various cations by solvent extraction, potentiometry or calorimetry. 
Aone ‘eement with the experimental values of AG was obtained from 

ulations based on assuming coulombic interaction, indicating the 
ionic nature of these complexes. A linear correlation of AH and AS 
for the — of the trivalent actinides agreed well with similar 
data for the lanthanide fluorides and is interpreted as evidence of the 
predominant effect of hydration changes upon complexation. The 
———— actinide complexes showed a greater interaction enthalpy 
effect 


20659 Kinetics and mechanisms of some catalytic redox reactions 
of neptunium and plutonium. Koltunov, V.S.; Marchenko, V.I.; Zhur- 
avleva, G.I; Tikhonov, M.F. (Gosudarstvennyi Komitet po 
Ispol'zovaniyu Atomnoi Ehnergii SSSR, Moscow). pp 305-310 of In 
Lg lutonium 1975. Mueller, W.; Lindner, R. (eds.). Amsterdam, 

etherlands; North-Holland (1976). 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

The use of non-salt-forming reagents in the nuclear fuel 
a to stabilize plutonium and neptunium in certain valent 
states is of considerable practical interest. From this point of view, it 
is advisable to use such reducing agents as hydrazine and hydroxyla- 
mine. However, certain reactions of those reducin; —_. xv) 
plutonium and neptunium ions [ee.g., reactions of Pu(lV) and 
with hydrazine] proceed slowly, however, they can be joo hd 
by introducing small amounts of catalysts. The present paper deals 
with the kinetics of a number of Pu and Np reactions with and 
without catalyst additions. 


20660 Redox and chemical properties of U, Np and Pu in molten 
alkali chlorides. Landresse, G.; Martinot, L.; Lysy, R.; Duyckaerts, 
G. (Liege Univ. (Belgium)). pp 285-292 of In Transplutonium 1975. 
Mueller, W.; Lindner, R. (eds.). Amsterdam, The Netherlands; 
North-Holland (1976). 
From 4. international transplutonium elements symposium; 
ien-Baden, F.R. Germany (13 Sep 1975). 

Besides their fundamental interest, the chemical properties of 
uranium and the transuranium elements in molten alkali chlorides are 
of importance for the development of nuclear reactor technology. 
Their behaviour in redox reactions are best predicted by the poten- 
tial versus pO?~ (- log /C~~/) diagrams. In order to work out these 
diagrams, the standard potential of the various half-cell reactions 
corresponding to the different oxidation stages, were measured. Two 
methods have been used: (a) e.m.f. measurements were carried out in 
various alkali halides melts and at different temperatures and (b) 
spectrophotometric methods. 


20661 High oxidation states of transuranium elements in molten 
salts. Martinot, L.; Duyckaerts, G. (Liege Univ. (Belgium)). pp 293- 
296 of In Transplutonium 1975. Mueller, W.; Lindner, R. (eds.). 
Amsterdam, The Netherlands; North-Holland (1976). 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

The highest possible oxidation states of neptunium, plutonium 
and americium in molten salts have been investigated. These explora- 
tory experiments allow one to draw the following conclusions. 1. 
No(Vi) ma may be prepared easily in molten a by oxidizing 

us O2; the oxidation is quantitative; 2. Pu(VII) added 
as Nee ia in (K-Na-Li),COs is stable but unstable in (K-Na)OH; 3. 
Am(VI) may be prepared in molten (K-Na)OH by oxidizing AmO2 
with gaseous Oo. 
20662 Preparation and stability of americium in highest oxidation 
states in phosphoric acid solutions. Myasoedov, B.F.; Lebedev, I.A.; 
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Milyukova, M.S. (AN SSSR, Moscow. Inst. Geokhimii i Analiti- 
cheskoi Khimii). pp 311-322 of In Transplutonium 1975. Mueller, 
W.; Lindner, R. (eds.). Amsterdam, The Netherlands; North-Holland 
(1976). 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

The investigation of the properties of the highest oxidation 
states of americium - Am(IV), Am), Am(VJ) - is of great impor- 
tance for the development of both analytical chemistry and the 
methods of isolating this element and of the theory of actinide 
elements as a whole. In this communication, new results on Am(IV) 
Pp tion is solutions and on the mechanism of its disappearance 
with time are given. 


20663 Actinide oxidation-reduction reactions; correlations with 
free energy. Newton, T.W. (Los Alamos Scientific Lab., N.Mex. 
(USA)). J. Inorg. Nucl. Chem.,; 38: No. 8, 1565-1567(1976). 

Kinetic data for a large number of actinide oxidation-reduc- 
tion reactions are discussed. A previously proposed equation to 
correlate the rates with activation free energy is examined, and an 
alternative is put forward to correspond more closely with the data. 


20664 Preparation of americium and californium dipivaloylmeth- 
anato complexes and their volatilities as compared with plutonium and 
lanthanide complexes. Sakanoue, M.; Amano, R. (Kanazawa Univ. 
(Japan). Faculty of Science). pp 123-130 of In Transplutonium 1975. 
Mueller, W.; Lindner, R. (eds.). Amsterdam, The Netherlands; 
North-Holland (1976). 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

In order to study the volatility of the dipivaloylmethanato 
complexes of Cf in tracer scale, the authors used either Sc or La as a 
carrier for the preparation of these transplutonium complexes. The 
syntheses of Am(dpm)s and Cf(dmp)s could be proved by isolating 
them in carrier-free state by applying sublimatographical separation 
and compari 4 the deposition zone with those of other lanthanoide 
dipivaloylmethanato complexes. The detection of these tracer 
amounts of actinoide elements was made either by solid state track 
detectors for alpha particles or fission fragment, or by alpha ray 
spectrometry. 


20665 Vapor phase hydrolysis of 7“ AmOCI, and 7** AmCly, heats 

of formation of **AmCI and 7° AmOCI. Weigel, F.; Wishnevsky, V.; 

Hauske, H. (Muenster Univ. (F.R. Germany). Anorganisch-Che- 

misches Inst.). pp 217-226 of In Transplutonium 1975. Mueller, W.; 

tig.” R. (eds.). Amsterdam, The Netherlands; North-Holland 
76). 

From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 

The equilibrium constant Ksub(P) of the vapor phase hy- 
drolysis reversible reaction AmCls(s) + H2zO(g) (Ksub(p)) 
AmOC\(s) + 2 HCl(g) was revised using both *1Am and *°Am. 
For the heats of formation of AmOCI, the following values were 
obtained: AH°Zgf(?** AmOC])=-225.8 kcal/mole = 944.7 kJ/mole, 
AH°Zegf(?4*AmOCI)= -225.5 Kcal/mole = 943.5 KJ/mole. From 
these data, a radioactive self-heating of 3.0°C is implied at 298° K 
under the conditions of the hydrolysis experiment. 


20666 One-atom-at-a-time chemical studies of transactinide ele- 
ments. Zvara, I. (Joint Inst. for Nuclear Research, Dubna (USSR)). 
pp 11-20 of In Transplutonium 1975. Mueller, W.; Lindner, R. (eds.). 
Amsterdam, The Netherlands; North-Holland (1976). 
From 4. international transplutonium elements symposium; 
Baden-Baden, F.R. Germany (13 Sep 1975). 
This paper discusses what can be learned about the chemical 
roperties of new elements from data on the behavior of a few short- 
ived atoms and_ is_ particularly concerned with 
thermochromatographic studies. As an example, element 105, niels- 
bohrium, is considered. Some preliminary results on the comparative 
volatility of the higher bromides of Ns and Nb have been reported 
previously. Here the author proceeds with the analysis of the data. 


RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 20615, 20626 


20667 (UCRL—52144) Electronuclear conversion of fertile to 
fissile material. Van Atta, C.M.; Lee, J.D.; Heckrotte, W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 11 Oct 1976. 
Contract W-7405-ENG-48. 49p. Dep. NTIS $4.00. 

The electronuclear conversion of fertile to fissile material by 
accelerator-produced neutrons is discussed. Experimental and theo- 
retical results obtained in the MTA program (1949—1954) on the 
production of low-energy (less than 20-MeV) neutrons by high- 
energy proton, deuteron, and neutron bombardment of target materi- 
als are briefly reviewed. More recent calculations of the cascade 
process, by which the low-energy neutrons are produced, are dis- 
cussed. A system is described by which 500- to MeV deuterons 
incident on a lithium primary target can be converted to high-energy 
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neutrons, which can be multiplied by spallation cascades and nuclear 
excitation to produce low-energy neutrons in a depleted-uranium or 
thorium secondary target. Fission events producing heat and addi- 
tional neutrons are produced. The evaporation and fission neutrons 
would be captured, and fissile material would be produced. The 

roduction rates for 7**Pu and 7°*U are estimated for 0.25-A and 

.375-A deuteron beams from an Alvarez linac. The capital and 
operating costs are estimated, and the resulting costs of fissile 
materials are calculated. The cost of generating bones in reactors 
using the fissile material so produced as make-up fuel is also estimat- 
ed. The energy multiplication (power generated in reactors so 
fueled/power consumed by the accelerator) ranges from about 10 to 
about — upon the make-up of the secondary target; 
depleted uranium, thorium, or a combination of the two. An experi- 
mental and theoretical program to facilitate Yee of the 
—— of a production installation is described. 13 figures, 14 
tables. 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 19511, 20552, 20829 


20668 (AD-A—017786) Ignition and propagation rates for 
flames in a fuel mist. Interim report, Jul 1974—Jan 1975. Polymero- 
poulos, C.E. (Rutgers--the State Univ., New Brunswick, N.J. (USA). 
Dept. of Mechanical, Industrial and Aerospace Engineering). Apr 
1975. Contract DOT-FA-72-NA-746. 61p. NTIS $4.50. 

A mathematical model was developed, which is capable of 
predicting the burning velocity in dpa ip ape air-fuel sprays given 
the initial conditions of the liquid and gas phases. The analytical 
predictions were tested against previous experimental data, and the 
agreement was satisfactory. The burning velocity in polydisperse 
kerosene-air sprays was measured at constant air-fuel ratio, and for 
various degrees of atomization of the spray in order to further check 
the predictions of the mathematical model. The results were also in 
good agreement with the analytical predictions. (Author) (GRA) 


20669 Investigation of the shock initiation of liquid nitromethane. 
Hardesty, D.R. (Sandia Labs., Albuquerque, NM). Combust. Flame; 
27: No. 2, 229-251(Oct 1976). 

An experimental investigation of the shock initiation of liquid 
nitromethane is described. Shock pressures and temperatures in the 
unreacted liquid ranged from 7.5 to 9.5 GPa and to 1100°K. 
Diagnostic information was obtained from ferroelectric pins im.- 
mersed in the liquid and from simultaneous streak camera and 
velocity interferometric records. The data support the thermal igni- 
tion model of one-dimensional shock initiation of nitromethane. The 
interferometer initiation time data are analyzed to obtain kinetic 
parameters in a first order overall rate law for the initiation-decom- 
position reaction in nitromethane. The rate constant for this overall 
reaction is suggested as ki = 2.6 X 10° exp(—23000/RT) sec™', 
which is appreciably different from the rate constant for the unimo- 
lecular bond-scission reaction. The data support the conclusion that 
radical reactions significantly influence the overall initiation reaction 
in liquid nitromethane. 


20670 Ignition of thermally thin porous pyrol 

normally impinging flames. Annamalai, K.; Durbetaki, P. ——— 
a of Tech., Atlanta). Combust. Flame; 27: No. 2, 253-266(Oct 
976) 


’ Prediction of the fire hazard for a piece of garment “oe 
to a flaming pe source requires the development of a fabric 


ignition model which provides an accurate description of the flame- 
fabric interaction. Ignition times have been measured earlier on 
single fabrics by exposing them to a time invariant convective 
source. A theoretical correlation of these results has been carried out 
utilizing a new ignition criterion. For a porous, thermally thin 
material exposed to a normally impinging flame, quasi-steady conser- 
vation equations for species, energy and momentum have been 
formulated for the gas io. and the transient effects have been 
accounted for through the variation of the fabric temperature with 
time. The predicted cellulosic fabric ignition times, under varied 
exposure conditions and including the effects of porosity, deviate 
from the measured ignition times by no more than 42 percent. 
Accounting for convective heat loss from the fabric improves the 
predicted results by about 5 percent. Porosity effects on ignition time 
are found to be small for the fabrics tested here. Pyrolysis appears to 
be the dominant process which controls the ignition time. 


ENGINEERING 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 19966, 20803 
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20671 (SAND—76-8048) VISAR measurements of velocities in 
explosive valves. Ng, R. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Dec 1976. Contract E(29-1)-789. 33p. Dep. S $4.00. 

A Velocity Interferometer System for Me | Reflector 
(VISAR) was used to measure the velocity histories of plungers in 
explosively actuated valves. These experiments proved the capability 
of meas valve interactions by means of a VISAR and provided 
empirical information and data for analytical studies. 


20672 (UCID—17327) Structural response of an earth penetra- 
tor. Werne, R.W. (California Univ., Livermore (USA). Lawrence 
pre wy pl Lab.). Nov 1976. Contract W-7405-ENG-48. Sip. Dep. 


The structural response of an earth penetrating warhead is 
calculated oes the H V finite element code. The model 
simulates a Defense Nuclear Agency (DNA) reverse ballistic test in 
which a sandstone target is a lied at the penetrator with a 
velocity of 1800 ft/s. H 'V model uses “slide lines” to 
partially decouple the interior payload and structural case in an 
effort to access the effect of impacting surfaces on the overall 
structural response. 


20673 (UCRL—78706) Scheming and machining of optics. Saito, 
T.T. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 24 Sep 1976. Contract W-7405-ENG-48. 6p. (CONF-761041— 
1). Dep. NTIS $3.50. 
From Workshop on optical fabrication and testing; Tucson, 
izona, United States of America (USA) (18 Oct 1976). 

Recent advances in diamond turning have been demonstrated 
in many applications of innovative designers. Applications, diamond 
turning capability, quality and economic advantages of diamond 
turning are also presented. 


20674 Temperature-insensitive connection of a pipe with a con- 
tainer. Langbein, R. (to Internationale Atomreaktorbau G.m.b.H. 
(INTERATOM), Bensberg/Koeln (F.R. Germany)). German(FRG) 
Patent —- 4 Jul 1974. 5p. (In German). 


In order to prevent temperature shocks at the connection of a 
eine and a container, both containing, e.g., liquid sodium of 
ifferent temperatures, a uniform temperature profile is created on it. 
For this purpose, the pipeline is attached to the container wall 
through a concentric surrounding connection along a part of the 
pipeline. Furthermore, the pipeline has, within the connection, — 
ings or a ring gap regularly distributed over its circumference. 
end projecting into the interior of the container has a conical mouth 
(diffusor or ejector). This mouth causes a partial vacuum which 
leads to the suction of liquid from the space between the connections 
and the piping into the piping. Thus a permanent compensation of 
the different temperatures is achieved. 


20675 Chemiluminescent reactions in a heat-pipe oven. Hessel, 
M.M.; Drullinger, R.E.; Broida, H.P. (NBS, Boulder, Colo). J. Appl. 
Phys.; 46: No. 5, 2317-2318(May 1975). 

A heat-pipe oven has been used to contain and control the 
chemiluminescent reaction Ba+N2zOyieldsBaO+ Nz. The heat-pipe 
oven permits Ba vapor to be maintained at my | desired pressure. 
Reactions were easily controlled by varying the flow rate of N2O or 
pressure of Ba. A large volume about cm*) of chemilumines- 
cence was produced and spectra were taken from 0.1 to 5 torr. This 
device is well suited to the study and control of chemical reactions 
between metal vapors and oxidizers. 


20676 Essentials of a maintenance management system. Part I. 
The downtime improvement cycle. Herbaty, F. (Energy Research and 
Development Administration, Argonne, IL). Plant Eng. (Barrington, 
TIL); W: No. 21, 131-134(14 Oct 1976). 

The goal of a well- plant maintenance organization is 
to minimize the combination of maintenance costs and uct loss 
costs. Steps which can be taken to achieve a minimum of down-time 
due to maintenance operations and which should be used in design- 
ing a plant maintenance program are discussed. (LCL) 


20677 Technology transfer in the vibration analysis of linearly 
tapered cantilever beams. Mabie, H.H. ane Polytechnic Inst. 
and State Univ., Blacksburg, VA); Rogers, C.B. J. Eng. Ind.; 98: No. 
4, 1335-1341(Nov 1976). 

From Design engineering technical conference; Montreal, 
CA (26 Sep 1976). 


are ted for determining the fundamental fre- 
eral higher harmonics for cantilever beams linearl 
i oS eee ee > 


Vv 


es 
quency and se 
tapered in the v: 
planes simultaneously (double taper); both the single-tapered 
double-tapered beams are treated with free end, end mass, and end 
support. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 20517, 20594, 20735, 20756, 
21227, 21414 
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20678 (LBL—5370, 27) Superconductivity magnet program. 
Gilbert, W.S.; Acker, R.C.; Borden, A.R. 1976. 
tte In Accelerator Division annual report, January—December 


A brief description is given of the Ye magnet 
program at LBL, including the work with ESCAR dipoles and 
the support for other programs. (PMA) 


20679 Effect of impurities on the Josephson current through SNS 
junctions. Kulik, I.0.; Mitsai, Y.N. (Physicotechnical Institute of 
Low Temperatures, wy ~ | of Sciences of the Ukrainian SSR). 
Sov. J. Low Temp. Phys. (Engl. Transl.); 1: No. 7, 434-437(Jul 1975). 

The effect of impurities on the steady-state Josephson current 
through a superconductor: normal metal: superconductor junction is 
analyzed. It is shown that, when {Xvery-much-less- ~d (1 de- 
noting mean free path and d denoting the thickness of the 
normal metal layer), impurities cause an appreciable decrease in the 
current and a change in the form of its dependence on the phase. 
The of the critical current for weak-su uction 
current on the thickness of the normal metal layer is found to be of 
the form j/sub c/ ~ joe~/sup d/zeta/ with zeta denoting the effective 
at ap and defined as the reciprocal of zeta™ *h24T/hvX/ 
+1/1. 


20680 Method of transferring irradiated samples in liquid helium. 
Williams, J.M. (Oak Ridge National Lab., ; Klabunde, C.E.; 
Coltmand, R.R. Jr.; Redman, J.K. J. Phys., E (London); 9: No. 9, 
732-733(Sep 1976). 

A large copper sample was neutron irradiated at liquid helium 
temperature and transferred into a neutron spectrometer cryostat 
without warming above liquid helium temperature. This paper de- 
scribes the procedure and includes a method of constructing a small 
aluminium ar required in the process. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


20681 (NUREG—0041(FINAL)) Manual of respiratory protec- 
tion against airborne radioactive materials. Caplin, J.L.; Held, B.J.; 
Catlin, R.J. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of Standards Development). Oct 1976. Contract W- 
7405-ENG-36. vp. Dep. NTIS $6.00. 

The manual supplements Regulatory Guide 8.15, “Acceptable 
Programs for Respiratory Protection”. It provides broad gui 
for the planned use of respirators to protect individuals from air- 
borne radioactive materials that might be encountered during certain 
operations. The guidance is intended for use by management in 
establishing and supervising programs and by operating personnel in 
implementing programs. Guidance is primarily directed to the use of 
respirators to prevent the inhalation of airborne radioactive materi- 
als. Protection against other modes of intake (e.g., absorption, swal- 
lowing, wound injection) is, in general, not covered nor is the use of 
protective equipment for head, eye, or skin protection. 


20682 (INEL-TR—7) Sensitive method for performance mea- 
surement of filters using uranine aerosol. Pradel, J.; 
Brion, J. (CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France)). [nd]. Translated from pp 51-63 of Thermique et Aerau- 
lique, July—September 1970. 16p. Dep. NTIS $3.50. 

The sensitivity of performance measurements made on high- 
efficiency filters is generally small due to the very quality of the 
filters. Indeed, the fraction of the test aerosol which passes throu 
these filters is quite small and it is frequently necessary to use high- 
concentration aerosols upstream to obtain measureable concentra- 
tions downstream. These high concentrations result in a 
The method described is characterized by a test aerosol whose 
average particle size ——— to the maximum permeability of 
the high-efficiency filters. Thus, the purification coefficients deter- 
mined by this method are from 10 to 100 times smaller than those 
determined by other known methods, such as the monodispersed 
DOP method. The procedure for determining the sampling quanti- 
ties, based on fluorescence, further increases the sensitivity of the 
method. The required concentration of the test aerosol upstream 
from the filters is small (10 »g/m*), and the high-flow rate control 
installations can then use lighter and less voluminous apparatus. A 
detailed description of the method and the results obtained on 
samples of planar filters are presented. A comparison with some 

its obtained by the i DOP method is made. 


SHIPPING CONTAINERS 


20683 Shipping container for nuclear fuels. Housholder, W.R.; 

Greer, N.L. US Patent 3,982,134. 21 Sep 1976. Filed date 19 Sep 
1974. 10p. 

4 container for nuclear materials is described wherein a 

i iquely constructed pressure vessel and gamma shield 

ing the nuclear materials is provided in a housing, 

ae ae extends between the housing and 

the assembly for i same, insulation in the housing essential- 

ly filling the space between the assembly and housing, the insulation 
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comprising beads, globules or the like of water encapsulated in 
plastic and which, in one important embodiment, contains neutron 
absorbing matter. 


LASERS 
REFER ALSO TO CITATION(S) 20673, 20917, 21107, 21243 


20684 (AD-A—024317) Investigation of fine-scale three-demen- 
sional chemical laser nozzles: final report on research work on ad- 
vanced chemical laser nozzles. Report for 12 Feb 74—30 Apr 1976. 
Chalfant, A.I.; Sadowski, T.J.; Krosney, M.D.; Meinzer, R.A.; 
Steele, R.V. (United Technologies Research Center, East Hartford, 
Conn. (USA)). 30 Apr 1976. Contract N60921-74-C-0188. 141p. (R— 
76-911834-26). NTIS $6.00 

An investigation of fine-scale three-dimensional chemical 
laser (HF/DF) nozzles was carried out. Under Task I three fine- 
scale cold reaction nozzles having different aerodynamic features 
were designed. Under Task II the 1-in. x 8-in. cold reaction nozzle 
fabricated in Task I was tested. The three fine-scale cold reaction 
segments fabricated in Task I were tested in Task III. A 1-in. 
segment of the fine scale chain reaction nozzle was also tested in 
Task III. Under Task IV theoretical analyses were carried out on the 
vibrational population distribution in the chain reaction nozzle and 
on the effect of alternative reactants on the performance of the cold 
reaction nozzle. Under Task V additional extensive tests of the 1-in. 
x 8-in. cold reaction nozzle were carried out to obtain a better 
correlation of the performance of this nozzle. Under Tasks VI and 
VII variable geometry cavity and diffuser walls with and without 
tORA)”” layer injection were designed, fabricated and assembled. 

RA 


20685 (AD-A—024719) CO chain-reaction chemical laser re- 
search. Final report. Jeffers, W.Q.; Ageno, H.Y.; Wiswall, C.E. 
(McDonnell Douglas Research Labs., St. Louis, Mo. (USA)). Apr 
1976. Contract F29601-74-C-0119. 116p. (MDC—10158-01). NTIS 
$5.50. 

A chain-reaction CO chemical laser fueled by carbon mono- 
sulfide (CS) and molecular oxygen (Oz) has been demonstrated. 
Initiation by the chain carriers (either O-atoms or S-atoms) is neces- 
sary; the chain length lambda* increases rapidly with CS/CS, fuel 
mole ratio reaching a value lambda* approximately equal to 9.5 at 
CS/CS: /sup+/ 1.57. Mass flow efficiencies up to 67 kJ/Ib sub m 
have been measured with a small-scale subsonic device, and laser 
operation has been observed up to 64 torr cavity pressure. Gain 
measurements, mixing effects, and computer modeling of this system 
have been investigated. This work was made possible by the devel- 
opment of a thermoelectric CS gas generator, which is also de- 
scribed. (GRA) 


20686 (BMI—1960) Surface discharge UV arc sources for laser 
excitation. Final report. Beverly, R.E. III; Barnes, R.H.; Wong, M.C. 
(Battelle Columbus Labs., Ohio (USA)). 29 Oct 1976. Contract W- 
7405-ENG-92-TAS-81. 46p. Dep. NTIS $4.00. 

Spectroscopic studies of the UV emission from surface-dis- 
charge sparks across Al,Os, BN, ZnO, ZrOz, BaTiOs, ZnO.Al2Os, 
and Cr2O3.AlzOs substrates have been performed in He, Nz, COs, 
Ar, SFe, and Ar + i-C3F;I gases at pressures of 1 to 10 atm. 
Considerable differences were found in the performance of the 
various substrates; the best result obtained was with a 2-cm gap 
Cr03.AlbOs substrate which gave 6.20 +- 0.78 J of UV radiated i 
the 2500 to 2900-A iodine-laser pumpband for a stored electrical 
energy of 66.2 J and circuit parameters C = 82.8 nF and V/L 
approximately equal to 9.1 x 10'° Volts/Henry. Neglecting circuit 
losses and reciprocity failure of the spectroscopic plates, this gives 
9.4 +- 1.1 percent efficiency. Enhancement of the UV output was 
again noted with the addition of small concentrations of i-C3F7I to 
Ar at high pressures. The best result for UV energy density is 2.5 J/ 

cm? for the same substrate. The degree of channel spreading across 
the surface is a function of the ease of substrate vaporization, and 
source performance is not related to the UV diffuse reflectivity of 
the ceramic substrate since surface metallization occurs during the 
discharge. Additional improvements can be realized with long-path 
discharges driven by a Marx bank. 


20687 (BMI-X—671) Surface discharge UV arc sources for laser 
excitations. Final report. Beverly, R.E. III; Barnes, R.H.; Moeller, 
C.E.; Wong, M.C. (Battelle Columbus Labs., Ohio (USA)). 10 Jun 
1976. Contract W-7405-ENG-92-TAS-81. 78p. Dep. NTIS $5.00. 

High-current surface-spark discharges were spectroscopically 
investigated as intense sources of soft-UV radiation for laser excita- 
tion. Particular emphasis was placed on the nominal pumpband of 
the iodine photodissociation laser (2500 to 2900 A), and absolute 
measurements of the radiated energies, energy densities, and electri- 
cal-to-optical conversion efficiencies under different experimental 
conditions were performed. Time-integrated and time-resolved spec- 
troscopic techniques were employed with AlOs- and BN-substrate 
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sources having stainless steel electrodes separated by 1- to 10-mm 
gaps and immersed in high-pressure (1 to 10 atm) Ar, He, Ne, SFe, 
and CO: pure gases and typical highly-pressure-broadened iodine 
amplifier gas mixtures, e.g., Ar + i-CsF7I. Circuit parameters were 
such that | to 20 J of electrical energy was dissipated by the plasma 
channel for an oscillatory discharge with ring frequency of about | 
MHz and circuit strengths of 0.2 to 4 x 10" Volts/Henry. Highly- 
conservative absolute measurements indicate a 4.3 percent conver- 
sion efficiency in the iodine pumpband for pure Ar at 10 atm 
pressure. The addition of a complex perfluoroalkyl iodide to the 
pure diluent does not degrade the source performance, and energy 
densities approximately 1 J/cm? are readily attainable. Principal 
advantages of the surface-spark source for laser excitation are a 
compatibility with desirable gas mixtures and ao. good con- 
version efficiencies and large energy densities, the feasibility of large 
densely-packed multiple arrays, and the excellent reliability, long-life 
expectancy, and inexpensive nature of the structures. Spectral en- 
hancement in the soft-UV regions appears promising by careful 
selection of doped ceramic substrates having constituents which 
radiate strongly via line emission when vaporized. The use of 
tungsten electrodes with longer surface gaps and faster discharge 
circuitry may also afford improvements in performance. 


20688 (COO—2007-77) Recombination pumped atomic nitrogen 
and carbon afterglow lasers. Cooper, G.W. (Illinois Univ., Urbana 


rglo 
(USA)). 1976. Contract EY-76-S-02-2007. 54p. Dep. NTIS $4.50. 


Thesis. 

It is well established that lasing of atomic nitrogen and carbon 
can be obtained during the afterglow of an electrical discharge in gas 
mixtures of either neon or helium containing low partial pressures of 
N2 or CO. In addition, the neon-nitrogen laser has recently been 
pumped directly by nuclear radiation. Microwave quenching experi- 
ments have shown conclusively that the afterglow lasers are being 
pumped directly by the recombination of electron-ion pairs. This 
result differs from the mechanisms previously proposed for these 
systems. Measurements comparing the relative sensitivity to the 
electron —— of the neon to atomic nitrogen and carbon 
afterglow light infer that the recombination process pumping these 
lasers is collisional-radiative, allowing the recombining ions to be 
identified as N* and C*. Since this process is highly compatible with 
nuclear-radiation generated plasmas, it is not unreasonable to infer 
that this process is also the pumping mechanism in the nuclear- 
excited, neon-nitrogen laser. 


20689 (COO—2523-8) Far infrared chemical lasers. Technical 
progress report No. 2, August 1, 1975—July 31, 1976. Robinson, 
D.W. (Johns Hopkins Univ., Baltimore, Md. (USA). Dept. of Chem- 
istry). Aug 1976. Contract E(11-1)-2523. 32p. Dep. NTIS $4.00. 

A pumping mechanism has been found for the CO gas | laser 
which involves the transfer of electronic energy from O2 (*ug*) to 
CO2, the oxygen y Aer to the ‘DELTA g state. This appears to 
pump vibrational states of CO2 which are above the lasing state 
(001), and which most deactivate collisionally to (001) before the 
emission pulse. A pure rotational, diatonic OH laser has been discov- 
ered which is collisionally pumped from excited vibrational levels. 
Typical pure rotational lasing is observed between J levels energeti- 
cally equivalent to the vibrational frequency. These outputs have 
been compared for different rare gas collisional partners and it has 
been found that the intensity passes through a maximum for partners 
of intermediate mass, Ne or Ar. The HCN laser of 337 xm has been 
found to be susceptible to chemical pumping by the reaction, CN + 
He yields HCN + H. It has not shown any indication of possessing 
an advantage in power over the HCN-discharge laser. It has also 
been pumped optically by an ultraviolet flash. The intensity here, 
too, is limited, but the behavior of the output as a function of 
nonreactive diluents is of scientific interest. With CO, for example, 
the output consists of up to nine incompletely time-resolved pulses 
spaced by about 500 ps. 


20690 (COO—2920-1) Investigation of induced unimolecular de- 
composition for development of visible — lasers. Quarterly 
progress report, 1 May 1976—1 August 1976. tr, L.G.; Taylor, 
R.L. (Physical Sciences, Inc., Woburn, Mass. ( SA)). Aug 1976. 
Contract E(11-1)-2920. 24p. (PSI-TR—61). Dep. NTIS $3.50. 

Progress during the first quarterly period of the subject 
contract is summarized. A technical review of the azide literature 
has essentially been completed. A number of interesting reactions of 
azides which potentially lead to electronic excitation have been 
identified. However, uncertainties in state-specific mechanisms, 
branching ratios, and rate constants do exist. To evaluate the poten- 
tial of azide chemistry for a short wavelength laser, an experiment is 
being designed to determine some of the critical, but unknown, 
information and data. 


20691 (SAND—76-0357) Laser-fusion research progress report, 
January—June 1976. (Sandia Labs., a My -— (USA)). 
Aug 1976. Contract E(29-1)-789. 10ip. Dep. NTIS 

Three prototypical laser systems; iodine, ey HF, are being 
developed. The iodine laser program is designed to delineate possi- 
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ble problem areas in the development of higher-power iodine lasers 
and to improve its efficiency to where net energy gain is possible 
using oy targets or hybrid, fusion-fission reactors. To provide 
data for the oxygen laser, studies are under way on excited-state 
production efficiencies, electron-beam device development, and low- 
so eagrs gain phenomena. In the HF-laser fee gems technology is 

f — applicable to high-power, high-gain laser systems. 


20692 (SAND—76-0432) Picosecond and nanosecond Nd:glass 
high power laser amplifier system. Anthes, J.P.; Lavasek, J.W.; 
Palmer, M.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). Sep 
1976. Contract E(29-1)-789. Sip. . NTIS $4.50. 

The beam characteristics and operating parameters of a high- 
power Nd*: glass laser at Sandia Laboratories were defined. The 
temporal and spatial nature of the laser pulse was examined at a 
variety of different pulse lengths, including 50 psec, 100 , 200 
psec, and 10 nsec, with total laser power up to 40 dw. The 
determination of optimal operational parameters was essential for the 
interpretation of laser-matter interaction experiments being done at 
Sandia Laboratories. 


20693 (SAND—76-0555) Inexpensive shielded dV/dt probe for 
high voltage laser applications. Anthes, J.P. (Sandia Labs., oy a 
que, N.Mex. (USA)). Oct 1976. Contract E(29-1)-789. lip. Dep. 
NTIS $3.50. 

A high voltage, radio frequency-shielded probe was con- 
structed by modifying an inexpensive BNC straight adaptor to 
monitor the voltage ——s to a Pockels cell electro-optical gate. 
The probe permits rapid adjustment of the timing of the Pockels cell 
gate voltage to coincide with a single optical pulse train from a 
mode-locked laser oscillator. 


20694 (UCID—17298) Advanced electrooptic components for 
satellite/submarine optical communications systems. Marling, J.B.; 
Aldridge, F.T.; Wood, L.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 30 Sep 1976. Contract W-7405-ENG- 
48;ONR-N00014-76-F-0023. 10p. Dep. NTIS $3.50. 

Significant progress was made on identification and acquisi- 
tion of optical components for an ultrahigh brightness weakly tun- 
able blue-green beam generator. Limited performance validation of 
key system design concepts was achieved, and significant progress 
was made in improved optical design for more efficient generation of 
= brightness, tunable blue-green radiation. These results are 

etailed. 


20695 (UCRL—13700) 5-watt copper vapor laser study. Final 
report. Bricks, B.G.; Buczacki, T.E.; Karras, T.W.; Anderson, R.S.; 
Anderson, C.E. (General Electric Co., Philadelphia, Pa. (USA). 
Space Div.). 4 Aug 1976. Contract W-7405-ENG-48;SUB-PO- 
1540403. 31p. Dep. NTIS $4.00. 

The results of a study program to produce a reliable 5-watt 
discharge-heated copper vapor laser for use in the laser isoto 
separation experiments are described. The techniques for scaling the 
laser power to 5 watts and for improved reliability and lifetime are 
discussed. The problem of reducing the level of RF noise generated 
by the pulsed laser discharge was addressed, and an a a 
housing for the laser head was designed and built. The results of this 

rogram suggest several promising directions of effort for further 
improvement of laser power and performance. 


20696 (UCRL—78742) Statistical approach for estimating the 
reliability of highly stressed xenon flashlamps. Smiriga, N.G. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). Feb 1976. 
oo W-7405-ENG-48. 22p. (CONF-761023—1). Dep. NTIS 

From 2. ERDA statistical symposium; Oak Ridge, Tennessee, 
United States of America (USA) (25 Oct 1976). 

Shiva consists of 2,200 flashlamp units. The reliability of such 
units is studied. The probability that none of the units will fail if they 
are to undergo a certain number of shots (say 50, 100 or 200) 
provided that all these units have been tested for a given number of 
shots is estimated. The data used to develop the method are given. 
Suitable models for the failure rate of an individual unit are consid- 
ered, and the parameters for these models are computed. The best 
model is selected and reliability estimates are made using the limited 
data available. The steps that were taken to evaluate this estimate are 
summarized. 


20697 Possibility of using the y-quanta anomalous transmission 

effect for amplifying confined beams in y-laser. Andreev, A.V.; 

Il'inskii, Yu.A. (Moskovskii Gosudarstvennyi Univ. (USSR)). ZA. 

Eksp. Teor. Fiz.; 22: No. 9, 462-465(5 Nov 1975). (In Russian). 

meee ape for English translation see the journal 
tt. 


20698 Recombination dynamic plasma laser using a freely ex- 
panding hydrogen plasma stream. Luk’yanov, G.A. (Leningrad Me- 
chanical Institute). Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 4, 
440-443(Apr 1976). 
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A numerical study is made of the formation of an optically 
active hydrogen plasma in the expansion of an axisymmetric stream 
into vacuum. The population fields for several upper levels of 


hydrogen and the gains for the corresponding transitions are found. 
The influence of reabsorption on population inversion is found. The 
basic p ies of a dynamic plasma laser using a recombining 
plasma stream are described. (AIP) 


20699 Carbon disulfide gasdynamic laser. Gavrikov, V.E.; 
Dronov, A.P.; Orlov, V.K.; Piskunov, A.K. JETP Lett. (USSR) 
(Engl. Transl.); 23: No. 11, 595-596(5 Jun 1976). 

Lasing was produced on CS: molecules by supersonic expan- 
sion of CS,.VCO+He mixtures in vacuum. The content of the 
carbon disulfide in the mixture was varied from 1 to 10%, and the 
ratio of He to CS: from 5 to 25. The lasing was observed in the 
region impact temperatures 600—1800 degreeK and stagnation pres- 
sures 2—10 atm. (AIP) 


20700 Plasma-sheet CO, laser. Andreev, S.1.; Belousova, I.M.; 
Dashuk, P.N.; Zaroslov, D.Y.; Zobov, E.A.; Karlov, N.V.; Kuz’min, 
G.P.; Nikiforov, S.M.; Prokhorov, A.M. (P. N. Lebedev Physics 
Institute, Academy of Sciences of the USSR, Moscow). Sov. J. 
Quant. Electron. (Engl. Transl.); 6: No. 8, 931-934(Aug 1976). 

The results are reported of an experimental investigation of 
the possibility of using a surface discharge plasma as a cathode in a 
pulse COs laser. A self-sustaining cavity discharge and laser action 
were achieved in a volume of 0.8 liter at a pressure up to 1.5 atm in 
the laser mixture. The specific energy output reached 20 
Jxliter-'xatm™' when the specific energy input was 165 
Jxliter~ 'xatm™' and the input efficiency was 12%. (AIP) 


20701 Kinetics of population inversion in the active medium of an 
XeO* molecular laser emitting at green wavelengths. Basov, N.G.; 
Brunin, A.N.; Danilychev, V.A.; Degtyarev, A.G.; Dolgikh, V.A.; 
Kerimov, O.M.; Lobanov, A.N. (P. N. Lebedev Physics Institute, 
Academy of Sciences of the USSR, Moscow). Sov. J. Quant. Elec- 
tron. (Engl. Transl.); 6: No. 8, 934-937(Aug 1976). 

Stimulated emission was observed in the green part of the 
spectrum when an Xe-O2 mixture was pumped with an electron 
beam. The stimulated emission was due to the 'So:'So—'So:'D» 
transition in the XeO* molecules. An analysis was made of the 
population inversion mechanism. The power of the stimulated radi- 
ation and the time characteristics of the spontaneous radiation were 
investigated as a function of the composition, pressure, and tempera- 
ture in Xe-O2 mixtures. The rate constants of the quenching process- 
es were determined in the temperature range 180—295degreeK. 
(AIP) 


20702 Influence of the relaxation time of a passive switch on the 
duration of ultrashort pulses emitted by a neodymium-glass laser. 
Petukhov, V.A.; Krymova, A.I. (P.N. Lebedev Physics Institute, 
Academy of Sciences of the USSR, Moscow). Sov. J. Quant. Elec- 
tron. (Engl. Transl.); 6: No. 9, 1025-1027(Sep 1976). 

An experimental investigation was made of the duration of 
ultrashort pulses emitted by a neodymium-glass ring laser when two 
Cyes with very different relaxation times were used as a passive 
switch. Measurements were carried out using a very fast shutter 
based on the optical Kerr effect. The distributions of the probabil- 
ities of appearance of pulses of different duration were determined. 
The results were in agreement with the conclusions deduced from 
the theory of the fluctuation origin of ultrashort pulses. (AIP) 


20703 Interpulse interference and passive laser pulse shapers. 
Martin, W.E.; Milam, D. (University of California, Lawrence Liver- 
more Laboratory, Livermore, California 94550). Appl. Opt.; 15: No. 
12, 3054-3061(Dec 1976). 

Passive pulse shapers including Fabry—Perot etalons, double- 
etalons, and classical beam splitters are examined both theoretically 
and experimentally for their temporal behavior. For temporally and 
spatially overlapped pulses, interpulse interference effects determine 
the resulting pulse shapes. The output pulses from such devices are 
expected to be of great importance for laser fusion pulse shaping. 
(AIP) 


20704 Inclusions in cadmium telluride: Estimates for damage 
thresholds. Bennett, H.S.; Cantrell, C.D. (National Bureau of Stan- 
dards, Washington, D. C. 20234). J. Appl. Phys.; 48: No. 2, 522- 
529(Feb 1977). 

One problem frequently encountered in high-power laser 
systems is the thermal extrinsic damage to the laser materials, which 
arises from absorbing inclusions. Absorbing inclusions are impurities 
with physical and optical properties which differ substantially from 
those of the host material. Such inclusions may absorb sufficient 
radiation from the incident laser beam to produce major stresses 
within the host. In this paper, estimates of the maximum tensile stress 
as a function of inclusion size, laser pulse width, and laser power are 
computed for the common precipitates in CdTe. Our computations 
suggest that the heating of such precipitates when subjected to 
power densities of about 100 MW/cm? may produce stresses compa- 
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rable to or greater than the breaking strength of the CdTe host. 
(AIP) 


HEAT TRANSFER AND FLUID FLOW 
REFER ALSO TO CITATION(S) 19665, 19801, 19901, 19972, 20078 


20705 (DP-MS—75-127) Numerical simulation of natural con- 
vection in closed containers using a fully implicit method. my 
D.W.; Harris, $.D. (Du Pont de Nemours (E.I1.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). Nov 1976. Contract E(07-2)-i. 36p. 
(CONF-761107—7). Dep. NTIS $4.00. 

From Annual meeting of the American Society of Mechani- 
cal Engineers; New York, New York, United States of America 
(USA) (29 Nov 1976). 

Numerical solutions have been obtained for two-dimensional 
free convective flow in rectangular and annular cavities using the 
strongly implicit procedure (SIP) and the cyclic reduction-fast Four- 
ier transform (CR-FFT) technique. Rayleigh numbers range from 
10‘ to 10% Prandtl numbers from 0.713 to 10%, radius ratios from 1 to 
3 (annular cavities), and aspect ratios (height/width) from 1 to 15. 
Motion is generated by either uniformly heating the bottom wall or 
heating a vertical wall (nondimensional temperature of 1) and cool- 
ing the opposite wall (nondimensional temperature of 0). Both time- 
dependent and steady state solutions confirm results previously 
obtained by others. The computational speed of the SIP and CR- 
FFT methods is very fast. Because SIP uses a common set of matrix 
algorithms, the governing equations of motion can be solved simulta- 
neously without major modification to the method for each equation. 


20706 (UCRL—S52112) Numerical methods in hydrodynamic cal- 
culations. Noh, W.F. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 8 Jun 1976. Contract W-7405-ENG-48. 84p. Dep. 
NTIS $5.00. 

The elements of the theory of finite difference methods for 
the numerical solution of systems of partial differential equations, 
and in particular the equations of compressible fluid dynamics, are 
presented. It is assumed that the reader is knowledgeable in hydro- 
dynamics, but the discussion does not require an advanced student of 
numerical methods. The notions of numerical stability, consistency, 
order of accuracy, etc., of finite difference schemes are defined, and 
examples of each notion are given using both the linear heat equation 
and the linear wave equation. The integral or weak” formulation of 
the hydrodynamic equations is derived, and from this the Rankine- 
Hugoniot “jump” conditions for shocks and the conditions that hold 
at contact discontinuities are formulated. The general theory of the 
viscosity method of von Neumann and Richtmyer for following 
shocks is derived, and the most common difference methods for the 
Lagrangian and the Eulerian representations are presented. Because 
future code development will build on past successes and should also 
profit from past mistakes, a brief historical review of LLL’s two- 
dimensional hydrodynamics codes is presented and a few personal 
views of anticipated progress are expressed. 


20707 (UCRL—77631) Reynolds number dependent scheme for 
the solution of “diabolic equations”. Bowman, B.R.; Truong, L.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
1976. Contract W-7405-ENG-48. 2Ip. (CONF-760739—1). Dep. 
NTIS $3.50. 

From 9. AIAA fluid and dynamics conference; San Diego, 
California, United States of America (USA) (14 Jul 1976). 

A numerical procedure for solving “Diabolic Equations” 
(conservative equations containing positive source terms) is present- 
ed. The solution scheme is forward differenced in time and centrally 
differenced in space. Every term except the time derivative is 
expressed as a convex combination of the present and the advanced 
time step. The selection of the convex combination is determined by 
analyzing the magnitude of the coefficients of a linear one-dimen- 
sional model equation together with the spatial and temporal step 
sizes. Typical examples of numerical solutions to the equation are 
compared for different convex combinations. These results indicate 
that the judicious choice of the combination may avoid some of the 
difficulties encountered when using purely implicit or purely explicit 
schemes. A computer automated method of analysis is developed 
with particular application to reacting flows, mixed phase flows and 
some aspects of turbulence modeling. 


20708 (N—75-31871) Calculation of the initial thickness of the 

microlayer in nucleate boiling. Smirnov, G.F. Translated from Jnzh.- 

ty Zh.; 28: 503-508(Mar 1975). 14p. (NASA-TT-F—16573). NTIS 
23. 

A simplified model was proposed for studying the formation 
of a thin liquid layer (microlayer) at the base of a vapor bubble 
during nucleate boiling. A relationship was established between the 
initial thickness of the microlayer and local hydrodynamic param- 
eters. The proposed model is found to be useful for approximate 
quantitative analyses in cases when heat transfer through the micro- 
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layer makes a significant contribution to the boiling process at 
smooth surfaces. (auth) 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 19165, 19481, 19890, 19938, 
19942, 20424, 20425, 20467 


20709 (LA-UR—76-1867) Image processing in nondestructive 
testing. Janney, D.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 2ip. (CONF-760859—2). Dep. 
NTIS $3.50. 

From 23. a army materials research conference; Ra- 
io. Lake, New York, United States of America (USA) (24 Aug 
1 : 

In those applications where the principal desire is for higher 
throughput, the problem often becomes one of automatic feature 
extraction and mensuration. Classically these problems can be ap- 
proached by means of either an optical image — or an 
analysis in the digital computer. Optical methods have the advan- 
tages of low cost and very high speed, but are often inflexible and 
are sometimes very difficult to implement due to —_ problems. 
Computerized methods can be very flexible, they can use very 
powerful mathematical techniques, but usually are difficult to imple- 
ment for very high throughput. Recent technological developments 
in — and in electronic analog image analyzers may 
furnish the key to resolving the shortcomings of the two classical 
methods of image analysis. 


20710 (LA-UR—76-1894) Automated detection of cavities pre- 
sent in the high explosive filler of artillery shells. Kruger, R.P.; 
Janney, D.H.; Breedlove, J.R. Jr. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 24p. (CONF- 
760859—1). Dep. NTIS $3.50. 

From 23. sa Ore army materials research conference; Ra- 
Tio. Lake, New York, United States of America (USA) (24 Aug 
1976). 

Initial research has been conducted into the use of digital 
image analysis techniques for automated detection and characteriza- 
tion of piping cavities present in the high explosive (HE) filler region 
of 105-mm artillery shells. Experimental work utilizing scene seg- 
mentation techniques followed by a sequential similarity detection 
algorithm for cavitation detection has yielded promising initial re- 
sults. A description of this work is shown with examples of comput- 
er-detected defects. 


20711 (UCRL—78466) Flash x-ray. Johnson, Q.; Pellinen, D. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 7 
Sep 1976. Contract W-7405-ENG-48. 62p. (CONF-760859—3). Dep. 
NTIS $4.50. 

From 23. sagamore army materials research conference; Ra- 
wee Lake, New York, United States of America (USA) (24 Aug 
1976). 

The complementary techniques of flash x-ray radiography 
(FXR) and flash x-ray diffraction (EXD) provide access to a unique 
domain in nondestructive materials testing. FXR is useful in studies 
of macroscopic properties during extremely short time intervals, and 
FXD, the newer technique, is used in studies of microscopic proper- 
ties. Although these techniques are similar in many respects, there 
are some su tial differences. FXD agar requires low-volt- 
age, line-radiation sources and extremely accurate timing; FXR is 
usually less demanding. Phenomena which can be profitably studied 
by FXR often can also be studied by FXD to permit a complete 
materials characterization. 

20712 (ORNL-tr—4152) Studies on fluorescing magnetic powder 
6.22). (Bundesanstalt fuer Material a Berlin 
(Germany, F.R.)). [nd]. Translated from the work of Professional 
Group 6.2, Nondestructive testing. 2p. Dep. NTIS $3.50. 

ic powders can be used in fluorescence nondestructive 
testing of equipment with a pumping cycle. The burden that occurs 
in the pump cycle is simulated with a stirring apparatus. The stirring 
process is interrupted at intervals in order to measure the light 
density. The fluorescence factor (ratio of light density to uv radi- 
ation intensity) is plotted vs stirring time to determine the suitability 
of a powder for use in a pumping cycle. (DLC) 


20713 Three-dimensional radiography. Winnek, D.F. US Patent 
3,984,684. 5 Oct 1976. Filed date 6 Feb 1974. 12p. 

Apparatus and a method for making an x-ray photograph of 
an object wherein the photograph, when viewed through a lenticu- 
lar screen or other similar device, will provide a three-dimensional 
picture of the object and the interior parts thereof are described. The 
method is carried out by successively directing the x-ray beams from 
a conventional x-ray tube through the object, then through a paral- 
lax grating, and finally onto the film. The grating is mounted on the 
film support member and the object and film support member 
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together are translated in a laterally with respect to the 
beam path at different speeds sufficient to maintain the film and 
object in congruent alignment with x-ray tube. Since the position of 
the grating is fixed relative to the film, the grating moves slightly out 
of congruency causing the beam passing through the grating to 
slightly scan the film during the traverse. During traverse, the angle 
at which the object is exposed to radiation from the x-ray tube 
gradually changes. The resulting image on the film is a series of side- 
by-side variable aspect views or images of the object, corresponding 
in number to the number of slits in the grating, which can be viewed 
in three-dimension with the lenticular screen. Accurate measure- 
ments of the depth, size and motion of one or more internal parts of 
the object can be determined from measurements of those parts 
when viewed through the lenticular screen. 


VACUUM ENGINEERING 


REFER ALSO TO CITATION(S) 20599 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 20747, 21474, 21520 


20714 (UCRL—78464) Theorems regarding power scattered 
from a lossless linear 1-port antenna. Bevensee, R.M. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jul 1976. 
Contract §W-7405-ENG-48;DNA-SUB-R99QA XEBO75. 24p. 
(CONF-761063—1). Dep. NTIS $3.50. 

From APS/URSI conference; Amherst, Massachusetts, 
United States of America (USA) (11 Oct 1976). 

Three theorems are presented, in which it is assumed that a 
linear, lossless, 1-port antenna is imbedded in a linear, lossless, 
reciprocal medium, with a linear passive load attached to the port as 
a receiver-scatterer of power. Also, the antenna is excited as a 
receiver by an external source of field in fixed position at a single 
frequency. Given these assumptions and based on a scattering equiv- 
alent circuit for power, the theorems express the load for maximum 
and minimum scattered power for a given crosspower coefficient 
and the maximum scattered power for the most favorable coefficient. 


20715 (UCRL—78564) path printed circuit board 
router. Kelly, M.F.; Smith, R.J. II. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 19 Nov 1976. Contract W-7405- 
ENG-48. 8p. (CONF-761120—3). Dep. NTIS $3.50. 

From Asilomar conference on circuits, systems and comput- 
ers; Pacific Grove, California, United States of America (USA) (22 
Nov 1976). 

A printed circuit interconnection router which combines the 
macro-cell topological orientation of classical channel routers with 
exhaustive breadth-first search capabilities of traditional wave front 
expansion is described. Details of implementation and some example 
layouts are shown to demonstrate the routers’ ability to yield 90 
— or more of connections required on a variety of two layer 


20716 (UCRL—78731) Electronics automa- 
ERDA laboratories. 


tion at uson, W.G. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 6 Oct 1976. Contract 
W-7405-ENG-48. 13p. (CONF-760934—2). . NTIS $3.50. 

From Conference of the Associates of ERDA Systems, Oper- 
ations, and Programs; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

Many of the ERDA-funded laboratories have common elec- 
tronics engineering computer-aided design and design automation 
requirements. However, little coordination and communication has 
occurred to date in developing or sharing these capabilities. Prelimi- 
nary surveys of DA activity at different major ERDA laboratories 
are described and the activity in this area at LLL briefly summa- 
20717 Metallurgical analysis of stress-corrosion cracking of 
Kovar package lead. Weirick, L.J. (Sandia Labs., Livermore, CA). 
Solid State Technol.; 18: No. 3, 25-30(Mar 1975). 

Scanning electron microscopy and metallographic analysis 
indicated that stress-corrosion cracking was responsible for some 
Kovar leads completely breaking away from integrated circuit pack- 
ages following a moisture-resistant test. The cracks were found to 
have been initiated a and ted trans; ularly. 
Further analysis showed that the following factors affected the 
stress-corrosion cracking: (1) the presence of a tensile stress, (2) 
i lating on the Kovar, (3) penetration of the Kovar 
grain boundaries by copper and (4) the presence of contaminants 
containing free chloride. 


20718 (SAND—76-0264(Vol.2)(No.2), pp 3) New Semiconduc- 
tor Development Laboratory. Gregory, B.L. Aug 1976. 


ENGINEERING 2109 


In Sandia Technology. 

A brief description is given of a new laboratory for develop- 
ing processes for high-reliability, radiation-hardened integrated cir- 
cuits. (PMA) 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


20719 Oxygen refuse converter. Anderson, J.E. (to Union Car- 
pod . os US Patent 3,985,518. 12 Oct 1976. Filed date 20 Dec 
1974. 12p. 

Apparatus for disposing of refuse by converting it to useful 
gaseous products and inert solid residue is described. The equipment 
is comprised of a vertical metal shaft frusto-pyramidally shaped at 
the base, having vapor-tight inlet means for refuse and oxygen and 
outlet means for product gas and molten residue. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 19166, 19633 


UNDERGROUND ENGINEERING 


20720 (SAND—76-0291) Status report on high velocity soil pen- 
etration . Young, C.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Sep 1976. Contract E(29-1)-789. 54p. Dep. NTIS $4.50. 

Before 1975 relatively few high velocity soil penetration tests 
were conducted because of the complexity and cost of air delivering 
full size penetrators into natural earth targets. After the Davis Gun 
became a mobile and fully operational facility, 25 tests were con- 
ducted during its first year of operation. The results of these tests, 
including complete records of deceleration during soil penetration 
are discussed. The results are analyzed and related to the existing 
terradynamics technology. 


20721 (SAND—76-0301) Economic analysis of downhole re- 

placeable drill bit systems. Dodd, H.M. (Sandia Labs., Albuquerque, 

a (USA)). Sep 1976. Contract E(29-1)-789. 55p. Dep. NTIS 
.50. 


Governing cost equations and comparative results are pre- 
sented for drilling costs associated with conventional and downhole 
replaceable bits. Comparison of the replaceable bi-cone concept with 
a conventional tri-cone bit found very few conditions in which the 
bi-cone system would be cost competitive. However, similar analy- 
ses comparing conventional diamond bits with the new diamond 
chain design indicate that significant cost savings may exist over a 
broad range of drilling conditions. 


20722 Rail barrier for railways used in underground mining, 
especially for overhead monorails. Wirtz, H. (to Ruhrkohle A.G.). 
German(FRG) Patent 2,452,520/A/. 13 May 1976. 13p. (In 
German). 

3 figs. 

The patent refers to a rail barrier which can be set up at any 
place without any mechanical auxiliary device. The barrier function 
can be controlled easily. The rail barrier is a U-shaped frame. Its U- 
legs are formed as movable scotch blocks and are provided with 
openings on their free ends for a wedge to bolt the frame on the rail. 
The barrier is fixed by lifting the frame towards the rail. Then the 
wedge is driven into the opening and the frame fits tightly on the 
rail. 


20723 Three frames-shield supports, especially for operating in 
considerably inclined stratification. Wojaczek, E.; Lagodka, G.; 
Elsner, B.; Becker, K. (to Gewerkschaft Eisenhuette Westfalia). 
German(FRG) Patent 2,453,225/A/. 13 May 1976. 17p. (In 
German). 

4 figs. 

The task of the invention is, first of all, to arrange a shield 
structure known in — by simple means in such a way that it 
can also be successfully used at a considerable inclination. At the 
same time, with extensive adaptibility of the structure to irregulari- 
ties of the country rock, a safe guidance of the shield structure 
frames should be obtained together with a dense shielding of the 
cavities. The invention is characterized by the fact that guide rails 
flexibly hinged only in the vertical plane are arranged between the 
middle frame and the two outer frames in the anterior area of the 
bottom tie of the middle frame on which the frames are sliding 
towards each other in stride direction, and at the same time they are 
movably guided in the vertical frame plane. 


20724 Rack for shield supports. Blumenthal, G. (to Bochumer 
Eisenhuette Heintzmann und Co.). German(FRG) Patent 2,453,257/ 
A/. 13 May 1976. 17p. (In German). 
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4 figs. 

The invention pertains to a rack for shield supports which has 
no less than two crossties placed side by side with end sections that 
taper off skid-like in the direction of the face of workings. Besides, it 
has a strut-supported breast plate with a slope end cap mounted 
swiveling onto the free end of the breast plate. The task of the 
invention is to make sure that the crossties are prevented from 
penetrating into the sill in the case of soft floors and that the rack for 
shield supports can efficiently be moved forward in the direction of 
the face of workings as a function of the support application condi- 
tions. 


20725 Device for moving an underground machine. 
Linde, H. (to Ruhrkohle A.G.). German(FRG) Patent 2,453,328/A/. 
13 May 1976. 11p. (In German). 

1 fig. 

The invention refers to a device for moving a drift haulage 
machine with a bracket plate lying on the floor and supporting 
elements pointing towards the roof. The essence and purpose of the 
device is to avoid a continuous transposing of the supporting ele- 
ments and thereby to preserve the roof, to assure a high operating 
reliability by a positively guided hauling means, to feed the feeding 
power in the area of the haulage reversal into the upper run of the 
chain conveyor, from there to pass the feeding power on into the 
area of the conveyor drive, whereby an oppressive force is exerted 
to the conveyor and a tensile load of the connections is avoided. 


20726 Hydraulic face support. Rosenberg, H. (to Gewerkschaft 
Eisenhuette Westfalia). German(FRG) Patent 2,453,471/A/. 13 May 
1976. 29p. (In German). 

4 figs. 

The invention deals with a striding hydraulic face support 
consisting of structural units arranged side by side in the longitudinal 
direction of the face, particularly shield structural supports which 
are connected through striding cylinders positioned diagonally be- 
tween them. The structural units can be moved forward individually 
through the two striding cylinders connected to the adjacent struc- 
tural units as an abutment. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 19484, 20667, 20983, 20984 


20727 (BNL—21834) Proposed Brookhaven accelerator-based 
neutron generator. Grand, P.; Batchelor, K.; Chasman, R.; Rheaume, 
R. (Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
E(30-1)-16. 12p. (CONF-760942—5). Dep. NTIS $3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

The d-Li Neutron Source concept, which includes a high- 
current dueteron linac, is an outgrowth of attempts made to use the 
BNL, 200-MeV proton linac BLIP facility to do radiation damage 
studies. It included a 100 mA, 30-MeV deuteron linear accelerator 
and a fast-flowing liquid lithium jet as the target. The latest design is 
not very different, except that the current is now 200 mA and the 
linac energy has been raised to 35 MeV. Both parameters, were 
changed to optimize the effectiveness of the facility with respect to 
flux, experimental volume and match to 14 MeV neutron-radiation- 
damage effects. The proposed Brookhaven Accelerator-based Neu- 
tron Generator is described with particular emphasis on the linear 
accelerator. The proposed facility is a practical and efficient way of 
producing the intense, high energy neutron beams needed for CTR 
material studies. The accelerator and liquid-metal technologies are 
well proven, state-of-the-art technologies. The fact that no new 
technology is required guarantees the possibility of meeting con- 
struction schedules, and more importantly, guarantees a high level of 
operational reliability. 


20728 (BNL—21836) Practical program for the production of 
medical radio-nuclides with a 200-MeV proton linac. Stang, L.G. Jr. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
E(30-1)-16. 10p. (CONF-760957—1). Dep. NTIS $3.50. 

From 1. international symposium on radiopharmaceutical 
chemistry; Upton, New York, United States of America (USA) (21 
Sep 1976). 

The Brookhaven Linac Isotope Producer, or BLIP, is a 
practical facility for the economical production of significant quanti- 
ties of medically useful isotopes that would not otherwise be avail- 
able. The purpose of the BLIP is to utilize the excess capacity of an 
existing 200-MeV proton linear accelerator to produce relatively 
large amounts of radionuclides for medical applications and to 
evaluate the utility of spallation reactions induced by accelerators as 
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a practical source of such isotopes. The scope of the program is 
briefly discussed, the types of problems encountered are mentioned, 
and some of the experience gained in the past several years is 
outlined. 


20729 (CONF-760715—P2, pp 893-925) Neutron installations 
and facilities. Cierjacks, S.W. (Kernforschungszentrum, Karlsruhe, 
Ger.). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

A survey of the major accomplishments in the field of neu- 
tron facilities and installations during the past decade is presented. In 
particular the progress in developing accelerator-based pulsed neu- 
tron devices with a continuous energy spectrum is considered. The 
availability of these neutron facilities for all types of total and 
neutron interaction studies is demonstrated. Future implications on 
neutron research facilities are briefly summarized. 


20730 (CONF-760715—P2, pp 926-941) Accelerator-produced 
— of high flux-rate. Cranberg, L. (TDN, Inc., Austin, TX). 
1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

A discussion is given of accelerator-produced neutrons in- 
tended primarily for application, rather than research. The neutron 
sources for research are preferably treated as sub-topics under the 
research topic itself. Almost all applications of neutrons place a 
premium on neutron production. Often, the feasibility of using 
neutrons is tied closely to the cost-effectiveness of the neutron 
production process through the impact of that cost-effectiveness on 
the overall system. This is particularly evident where closely com- 
peting alternatives to neutron use exist, as in many cases of materials 
analysis. It is less obvious where neutrons appear to offer unique 
advantages, as in neutron therapy. But even for the latter, the cost of 
neutron production exerts a powerful influence on the availability of 
neutron treatment through economic considerations, and therefore 
enters as a major factor in the overall assessment of neutron therapy 
vis-a-vis alternatives such as pion or x-ray therapy. After an intro- 
ductory overview of the subject of accelerator-produced neutron 
sources, a review is given of the situation in various areas of 
application. 


20731 (CONF-760942— 18) Status of accelerator development at 
Fermilab. Owen, C.W. (Fermi National Accelerator Lab., Batavia, 
Ill. (USA)). 1976. Contract E(49-8)-3000. 3p. Dep. NTIS $3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

The Fermilab accelerator is comprised of four major systems: 
the high-energy beam-extraction and switching system, the main 
accelerator (main ring), the booster, and the linear accelerator. The 
Fermilab accelerator produces accelerated beams for a vigorous 
international high-energy physics program. The basic design features 
and operation for high-energy physics have been described a number 
of times in the past. A report is given which, for the most part, 
discusses in detail only those features that are particularly significant 
in increasing the usefulness of the accelerator as a tool for high- 
energy physics. 


20732 (LA—6553-PR) Medium-Energy Physics Program. Pro- 
gress report, May 1—July 31, 1976. Dunn, E.; Wilson, H. (comps.). 
(Los Alamos Scientific Lab., N.Mex. (USA)). Nov 1976. Contract 
W-7405-ENG-36. 113p. Dep. NTIS $5.50. 

Operations and research programs at the LAMPF Linac are 
reported for May, June, and July, 1976. The contents include (1) a 
summary and a list of recent publications; (2) the engineering sup- 
port; (3) the accelerator support; (4) accelerator systems develop- 
ment; (5) the injector systems; (6) electronic instrumentation and 
computer systems; (7) accelerator operations; (8) the experimental 
areas; (9) beam line development; (10) large-spectrometer systems; 
(11) research; (12) nuclear chemistry; (13) practical applications of 
LAMPF; and (14) management. (PMA) 


20733 (LA-UR—76-2035) Effect of perturbation in low £ proton 
accelerating structures. Jule, W.E.; Baggett, D; Wechsler, P.; Gluck- 
stern, R.L. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
ae W-7405-ENG-36. Sp. (CONF-760942—1). Dep. NTIS 

From Conference on proton linear accelerator; Ontario, 
Canada (14 1976). 

In the first tank of the LAMPF 201 Linac it is desired to have 
a linear field distribution. One tries to achieve this by perturbing the 
first and last cells of the tank. A discussion is given of how 
perturbations in cell geometry in a periodic structure affect the field 
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distribution in structures which correspond to low to intermediate 
values of 8. It is shown that a geometric perturbation in one cell 
couples to many cells, and a method to obtain the coupling distribu- 
tion from the — model is described. The necessary criteria to 
achieve the desired field distribution at LAMPF are discussed. 


20734 (LA-UR—76-2062) Applications of linear accelerators. 
Knapp, E.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-ENG-36. 4p. (CONF-760942—2). Dep. NTIS 


$3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 1976). 

Recently the ible applications of linear accelerators have 
dramatically diversified with several new uses for linacs in —_ 
physics and the commercial section peg Fame very actively. A 
review is given of some applications in which linear accelerators are 
used today, and some of the J ge ea which these scientific tools 
have for the near future. presentation is broken down into 
several subdisciplines of applications: (1) medicine; (2) a 
(3) nuclear fuel breeding; (4) radiation damage neutron source; (5) 
heavy ion fusion; and (6) other possibilities. 


20735 (LBL—5370) Accelerator Division annual report, Janu- 
ary—December 1975. (California Univ., Berkeley (USA). Lawrence 
ye Lab.). 1976. Contract W-7405-ENG-48. 27p. Dep. NTIS 


A report is given of the accelerator operations and the 
advanced research and development programs of the Accelerator 
Division at Lawrence Berkeley Laboratory. The reorganization of 
July 1, 1975 expanded the Accelerator Division to include the 
SuperHILAC and the 184-inch Synchrocyclotron. The consolida- 
tion of these two accelerators with the Bevatron under one oper- 
ational structure offers the — to combine efforts on 
common goals and problems. The roles of the Bevatron and the 
SuperHILAC remain virtually unchanged; the 184-inch, on the other 
hand, has now been dedicated to sole use as a medical accelerator. 
The successful and reliable operation of the Bevalac in the latter half 
of the year was welcome testimony to the world’s first production of 
high intensity, high energy heavy ion beams. Authorization and 
funding of PEP, the LBL-Stanford 15 GeV colliding beam machine, 
is tremendously rewarding. Design work has been concentrated on 
the magnet lattice and magnet models, and monitoring and control 
systems as well as other major aspects of the structure. Last year, 
too, work progressed on the Experimental Superconducting Accel- 
erator Ring--ESCAR--which is to be built next to the Bevatron. The 
Superconducting Program made strides in its work, most of which 
has been directed toward developing the dipoles and superconduct- 
ing cable for ESCAR. A separate abstract was prepared for each of 
six sections for Energy Research Abstracts (ERA). 


20736 (LBL—5370, pp 1-6) Bevatron/Bevalac. Force, R.; 
Grunder, H.A.; Aita, R.V. 1976. 

In Accelerator Division annual report, January—December 
1975. 


The operation, programs, and accelerator and facility im- 
provements of the Bevatron/Bevalac are described, and a user's 
meeting and research coordination are briefly discussed. Topics 
include the Nuclear Science Program, the Biology and Medicine 
Program, a new biomedical minibeam facility, a new computer 
control system, the prospect of accelerating ions up to uranium, and 
a proposed heavy ion spectrometer. (PMA) 


20737 (LBL—5370, pp 7-9) SuperHILAC. Nemetz, R.; Selph, 
F.; Barnes, A.C. 1976. 

In Accelerator Division annual report, January—December 
1975 


A brief discussion is given of improvements, operations, and 
research programs at the SuperHILAC. Improvements were made 
in beam injection, ion sources, and computer control systems. The 
research efficiency ranged between 70 and 90 percent during most of 
the year. (PMA) 


20738 (LBL—5370, pp 11) 184-inch synchrocyclotron. Kanstein, 
L.; MacMullen, J.; Yeater, F. 1976. 

In Accelerator Division annual report, January—December 
1975 


The 184-inch synchrocyclotron is operated principally for the 
benefit of programs in LBL’s Division of Biology and Medicine, 
including the medical therapy program; medium energy physics 
programs have been terminated. A brief description is given of the 
operation and research programs of the facility. (PMA) 


20739 (UCRL—78612) Intense neutron generators. Davis, J.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Oct 1976. Contract W-7405-ENG-48. 8p. (CONF-761059—4). Dep. 
NTIS $3.50. 

From 4. annual conference on the use of small accelerators; 
Denton, Texas, United States of America (USA) (25 Oct 1976). 

The criteria for intense fast neutron generators for radiothera- 
py and fusion materials research purposes are examined. For gener- 
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ators producing near monoenergetic 14-MeV neutrons from the 
T(d,n) reaction or a broad spectrum of neutrons via deuteron strip- 
~~ a thick Be target, the demands upon accelerator and target 
technology are OF gens for the materials research application than for 
therapy use. The properties of sources presently available, under 
construction, or proposed for future construction are discussed. 


20740 Collective ion acceleration by an electron beam at an 
ionization front. Kucherov, V.I. (A. M. Gor’kii Khar’kov State 
University). Sov. J. Plasma Phys. (Engl. Transl); 1: No. 6, 525- 
528(Dec 1975). 

Ion acceleration by a high-current relativistic electron beam 
(v very-much-less-thanyX) at the ionization front in a neutral gas is 
studied analytically and numerically. Analytic expressions are de- 
rived for the amplitudes of the accelerating fields. Analysis of the 
dynamics of the acceleration in such fields shows that a few of the 
ions can be accelerated to energies several times the energy of the 
beam electrons. A condition for steady-state propagation of the 
ionization front through the neutral gas is derived, and the param- 
eters of the accelerating structure are evaluated for the case in which 
the ionization front, produced by an external source, moves in 
synchronism with the accelerated ions. (AIP) 


20741 Fermi National Accelerator Laboratory. Sanford, J.R. 
(Fermi National Accelerator Lab., Batavia, IL). Annu. Rev. Nucl. 
Sci.; 26: 151-198(1976). 

An extensive review is presented of the facilities and oper- 
ation of the Fermi National Accelerator Laboratory (Fermilab). 
Topics include: (1) the building of Fermilab; (2) description of the 
accelerators (injector and main ring); (3) accelerator operation, beam 
extraction, and switchyard; (4) the meson, neutrino, and proton 
external experimental areas; (5) the extent and accomplishments of 
the high energy physics research program; (6) support services at the 
laboratory; and (7) present and future projects at Fermilab. (PMA) 


20742 Collective-field acceleration of high-energy ions. Luce, J.S. 
(Univ. of California, Livermore). pp 163-172 of In Energy storage, 
compression, and switching. Bostick, W.H. (ed.). New York; Plenum 
Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

A collective-field accelerator has evolved from experimental 
and theoretical research at the Lawrence Livermore Laboratory that 
uses a high-vacuum diode with an adjustable graphite cathode as 
well as an insulated anode, and that operates with a relativistic 
electron beam with v/y of approximately 1. Alternate gradient 
lenses are used to focus collectively accelerated particles. The gradi- 
ents are produced by alternate dielectric and grounded lenses. The 
dielectric lenses are self-charged by the electron beam creating a 
— difference in reference to the grounded lenses. These lenses 
‘ocus both electrons and ions by convective processes. Deuterons 
have been accelerated in pulses of approximately 10'* producing up 
to 10’! D-D neutrons per burst by impingement on suitable targets. 
Hydrogen, deuterium, carbon, fluorine and chlorine ions have been 
accelerated to produce both light- and heavy-ion reactions. Analysis 
of activation data shows that heavy ions with greater than 6 MeV 
per nucleon and protons with approximately MeV energy have been 
produced. Theoretical analysis indicates that the collective ion accel- 
eration mechanisms arise from interactions with plasma-wave trains 
created by near-resonant, beam-cavity interactions and accelerated 
(in group velocity) through density and temperature gradients in the 
secondary plasma beyond the anode. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


20743 (BNL—21786) Cooling antiprotons by electrons. Berley, 
D.; Month, M. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1976. Contract E(30-1)-16. 14p. (CONF-760687—1). Dep. NTIS 
$3.50. 


From Fermilab study of the doubler as collider; Aspen, 
Colorado, United States of America (USA) (28 Jun 1976). 

The principle of cooling antiprotons with a cold beam of 
electrons has been verified by recent experiments. A mechanism for 
cooling antiprotons is the key to obtaining sufficiently bright anti- 

roton beams to perform antiproton-proton collisions with good 
uminosity. Since electron cooling has been demonstrated to work, 
an investigation was made of how many antiprotons can be collected 
and cooled with an electron beam alone in a period of about one day. 
This is compared to the corresponding number when the beam is 
first precooled stochastically. The principles of electron cooling are 
reviewed, and an example of how antiprotons can be produced, 
cooled, and stored is discussed. 


20744 (BNL—21799) Choice of initial operating parameters for 
high average current linear accelerators. Batchelor, K. (Brookhaven 
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National Lab., Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 14p. 
(CONF-760942—6). Dep. NTIS $3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

Recent emphasis on alternative energy sources together with 
the need for intense neutron sources for testing of materials for CTR 
has resulted in renewed interest in high current (approximately 100 
mA) c.w. proton and deuteron linear accelerators. In desinging an 
accelerator for such high currents, it is evident that beam losses in 
the machine must be minimized, which implies well matched beams, 
and that adequate acceptance under severe space charge conditions 
must be met. An investigation is presented of the input parameters to 
an Alvarez type drift-tube accelerator resulting from such factors. 
The analysis indicates that an accelerator operating at a frequency of 
50 MHz is capable of accepting deuteron currents of about 0.4 
amperes and proton currents of about 1.2 amperes. These values 
depend critically on the assumed values of beam emittance and on 
the ability to properly “match” this to the linac acceptance. 


20745 (CONF-760942—16) MESSYMESH: an improved ver- 
sion. Johnson, D.E.; Ohnuma, S. (Fermi National Accelerator Lab., 
Batavia, Il]. (USA)). 1976. Contract E(49-8)-3000. 3p. Dep. NTIS 
$3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

MESSYMESH, the MURA program to calculate electromag- 
netic fields for an Alvarez-type linear accelerating cavity, was 
revived as an operational program, presently residing on a CDC- 
6600 computer at Fermilab. It was modified so that one may now 
start the over-relaxation computations from an analytically derived 
initial load, instead of the simple Bessel function load which was 
previously used. The effect of this new loading is to significantly 
improve the running time for the program and also to allow one to 
arrive at a truly ——— solution to the field quantities for a 7, 
mesh size. These two features are of particular interest in calcula- 
tions associated with low-8 structures, which have previously been 
quite hard to do with MESSYMESH. 


20746 (LA-UR—76-2028) Properties of the cylindrical rf cavity 
evaluation code SUPERFISH. Halbach, K.; Holsinger, R.F.; Jule, 
W.E.; Swenson, D.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 6p. (CONF-760942—9). Dep. 
NTIS $3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

A new rf cavity code was developed that allows evaluation of 
resonant frequencies and field distributions of the fundamental and 
higher order modes for practically all conceivable cylindrical geom- 
etries. A short description of the procedure to determine these 
quantities is followed by a discussion of the accuracy of the code, its 
capabilities, and some applications. 


AUXILIARIES AND COMPONENTS 
REFER ALSO TO CITATION(S) 20735, 20741 


20747 (CONF-760942—15) Microprocessor-based preaccelerator 
control system. Goodwin, R.W.; Kocanda, R.F.; Shea, M.F. (Fermi 
National Accelerator Lab., Batavia, Ill. (USA)). 1976. Contract 
E(49-8)-3000. 5p. Dep. NTIS $3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

modular microprocessor system is used to control the 

Fermilab high voltage test facility. Operationally, the system has 
been patterned after typical Fermilab accelerator control systems. 
The operator can select pages of analog parameters and digital status 
to be displayed on an alphanumeric screen; analog readings or 
settings may be displayed either in engineering units or in volts; 
devices are selected for on/off or analog control by cursor position; 
an incremental shaft-encoder knob adjusts the value of analog pa- 
rameters and digital time delays. Settings of parameters can also be 
entered from a 16-key keyboard and transmitted to the device. Two 
microprocessor systems are used—one in the high voltage equipment 
dome and one at ground potential. Communication between the 
processors is via two serial, digital, fiber optic light links. 


20748 (LA-UR—76-1986) Permanent quadrupole magnets. Bush, 
E.D. Jr. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Con- 
tract W-7405-ENG-36. 6p. (CONF-760942—3). Dep. NTIS $3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

A family of quadrupole magnets using a soft iron return yoke 
and circular cross-section permanent magnet poles were fabricated 
to investigate the feasibility for use in ion or electron beam focusing 
applications in accelerators and transport lines. Magnetic field mea- 
surements yielded promising results. In fixed-field applications, per- 
manent magnets with sufficient gradients would be a low cost 
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substitute for conventional electromagnets, eliminating the need for 
power supplies, associated wiring, and cooling. Based on preliminary 
tests, it was seen that permanent quadrupole magnets can offer a low 
cost, reliable solution in applications requiring small, fixed-field 
focusing devices for use in ion or electron-beam transport systems. 
Permanent magnets do require special considerations in design, 
fabrication, handling, and service that are different than encountered 
in conventional quadrupole magnets. If these basic conditions are 
satisfied, the resulting beam-focusing device would be stable, mainte- 
nance free, with virtually an indefinite lifetime. 


20749 Some neutral current effects in SU(3)xU(1) gauge model. 
Maharana, K.; Sastry, C.V. (Regional Engineering Coll., Rourkela 
(India)). ieee 6: No. 1, 34-41(Jan 1976). 
14 refs 

anomalous magnetic moment of muon is calculated in an 
sUGxUUD gauge model proposed by Gupta and Mani. It is found 
that the contribution due to the intermediate gauge bosons to be of 
the same order of magnitude as in Weinberg-Salam model. The 
deep-inelastic structure functions are also analysed in the same model 
and inequalities for the structure functions are obtained in the light- 
cone algebra approach. 


ION SOURCES 
REFER ALSO TO CITATION(S) 20737 


20750 (CONF-760942—17) Negative hydrogen-ion program at 
Fermilab. Schmidt, C.; Curtis, C. (Fermi National Accelerator Lab., 
Batavia, Ill. (USA)). 1976. Contract E(49-8)-3000. 3p. Dep. NTIS 
$3.50. 


From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 
Direct extraction from an ion source of the magnetron design 
. being studied for the production of 50 to 100 milliamperes of 
— hydrogen ions that can be accelerated through the 750-kV 
olumn at Fermilab. After acceleration through the linac to 200 
MeV. the ions will be injected into the booster and converted to 
protons by a foil stripper. The booster will be filled to high intensity 
by injecting many turns directly into a common orbit. 


20751 (CONF-760942—22) Ion source and injector development. 
Curtis, C.D. (Fermi National Accelerator Lab., Batavia, Ill. (USA)). 
1976. Contract E(49-8)-3000. 10p. Dep. NTIS $3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

A survey is given of low energy accelerators which inject 
into proton linacs. Laboratories covered include Argonne, Brookha- 
ven, CERN, Chalk River, Fermi, ITEP, KEK, Rutherford, and 
Saclay. Complete injector systems are emphasized, and significant 
hardware features and beam performance data are compared. There 
is increased activity now in the acceleration of polarized protons, H* 
and H~™, and of unpolarized H~. New source development and 
programs for these ion beams are outlined. Heavy-ion sources are 
not included. 


20752 (UCRL-Trans— 1539) Cryogenic electron beam ion source 
"KRION-2”. Donets, E.D.; Ovsyannikov, V.P. (Joint Inst. for Nu- 
clear Research, Dubna (USSR)). Dec 1976. Translation of JINR— 
P7-9799. 17p. Dep. NTIS $3.50. 

The cryogenic electron beam ion source "KRION-2” was 
developed at the LHE of JINR for a further investigation of 
electron impact positive ion ionization in the high density electron 
beam (up to 1000 A/cm’). Use was made of only the magnetic 
compression for formation of such dense electron beams. The ioniza- 
tion factor (product of the electron flux density i in the beam and time 
of interaction with ions) more than 107° cm~? was achieved experi- 
mentally. The beams of carbon, nitrogen and neon nuclei and Ar*'® 
ions were obtained in the preliminary experiments on "KRION-2”. 
The electron beam of about 200 A/cm? density was used in these 
experiments. Technical parameters of "KRION-2” provide a possi- 
bility to ionize K-shell electrons of argon at this time. 


INJECTION AND EXTRACTION SYSTEMS 
REFER ALSO TO CITATION(S) 20751 


20753 (LA-UR—76-2009) Status of the injector complex at 
LAMPF. McConnell, J.R.; Stevens, R.R. Jr.; Allison, P.W.; Meyer, 
E.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract 
W-7405-ENG-36. 7p. (CONF-760942—8). Dep. NTIS $3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

The injector complex at LAMPF consists of two on-line 
injectors which provide simultaneous H* and H~ beams for dual 
beam operation of the linac. A third polarized ion injector is now 
under construction and will provide polarized H~ beams. Production 
runs at LAMPF now employ 100 nA average H* beam simulta- 
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neously with up to 10 4A average of H~ beam; operational experi- 
ence and tuning procedures required for dual-beam operation are 
described. The design of the ion sources, accelerating columns, and 
beam choppers now in operation is reviewed. A discussion of the 

high voltage problems involved in the operation of these injectors 
with high duty factor, high power beams together with a detailed 
description of the engineering of the accelerating tube and of the 
control circuits and fast protect systems now employed to achieve 
low fault rates is presented. 


20754 Pulsed ion extraction in a cyclotron source. Venikov, N.I1.; 
Dvornikov, V.D.; Latushkin, S.T.; Rezvov, V.A.; Unezhev, V.N.; 
Chumakov, N.1.; Yudin, L.I. Sov. Phys. - Tech. Phys. (Engl. Transl); 
21: No. 4, 448-450(Apr 1976). 

When an extractor — with high-vol pulses whose 
length is shorter than a half period of the rf oscillator is used to 
extract ions from a source in a cyclotron there is a significant 
intensification of the bunches in the external beam. This intensifica- 
tion is due primarily to the accumulation of ions in the source plasma 
prior to extraction. There is another mechanism which can intensify 
the bunches: this the possible increase in the extraction electric field 
due to an improvement in the dielectric strength. The — 
reported here also makes it possible to adjust the length and fi 
cy of the bunches; this capability . important for time-of- fight 
experiments with a cyclotron beam. (AIP) 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 20667, 20736, 20780 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 19475, 20678, 20735 


20755 (LBL—5370, pp 13-19) Positron—Electron Project. 
Elioff, T.; Ahmadvand, T.; Avery, R.T. 1976. 

In Accelerator Division annual report, January—December 
1975. 

The Positron-Electron Project (PEP), an 18-GeV electron- 
positron colliding-beam storage-ring system has been funded and is 
now well underway. A technical description is given, and progress 
in 1975 is reported with respect to theory, lattice structure, beam 
transport and injection, rf systems, magnet system, survey and 
alignment, instruments and controls, site and buildings, and experi- 
mental areas. (PMA) 


20756 (LBL—5370, pp 21-25) Superconducting 
ESCAR. Lambertson, G.; Acker, R.C.; Ahmadvand, T. 1976. 

In Accelerator Division ‘annual report, January—December 
1975 

A description is given of the continuing design and construc- 
tion efforts for the Experimental Superconducting Accelerator Ring, 
ESCAR, a proton accelerator and storage ring with the express 
a. of providing experience in building and operating this first 

unctioning accelerator to use superconducting magnets and cryo- 

genic techniques throughout. Topics discussed include: plant facili- 
ties; injection system; beam dynamics; main ring magnets; magnet 
cryostats; magnetic measurements; cryogenics oo refrigeration; 
control system; vacuum system; and rf system. (PMA) 


INSTRUMENTATION 


REFER ALSO TO CITATION(S) 19469 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 19318, 19480, 19700, 19754, 
20623, 20786, 20938 


miconductor K.; 
Schoetzig, U.; Walz, K.F.; Weib, H.M. (Physikalisch-Technische 
Bundesanstalt, Braunschweig, Ger.). ane 


20757 (CONF-760539—, pp 59-62) > te calibration of se- 
techniques and accuracies. Debertin, 


From ERDA sym 
OS aay 19% Ann prong 
| 1976). 
In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 
The accuracies which may be attained in the efficiency cali- 
bration of semiconductor detectors in the energy range from 13 to 


— on x- and gamma-ray sources and 
higan, United States of America (USA) 
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2800 keV are discussed. Peak efficiency curves for two coaxial 
Ge(Li)- and a planar high purity Ge-detector were established using 
standard sources of about 20 radionuclides, the activity of which was 
determined absolutely by sophisticated 47 8(X)-y coincidence meth- 
ods. An uncertainty of 0.5 to 2 percent*, depending on energy, was 
obtained. Fast though less accurate calibrations can be performed by 
using multi sources. For some suitable radionuclides relative 
‘y-Tay emission probabilities have been determined. The reduction in 
calibration accuracy for measurements at low source-detector dis- 
tances and at high counting rates is discussed. 


20758 wae ype pp 90-93) Germanium detector oP 
cy calibration with NBS standards. Hirshfeld, A.T.; Hop 
Schima, F.J. (National Bureau of Standards, Washington, . 1906 
From ERDA ee on x- and gamma-ray sources and 
omay si. Arbor, higan, United States of America (USA) 
in Proceedings of ERDA symposium on x- and gamma-ray 
—— applications. 
iciency calibration of two complementary germanium 
pa. te A getters a means of comparing the gamma-ray emis- 
sion rates of all suitable radioactivity standards currently available at 
the National Bureau of Standards. This procedure has not only 
checked the activity calibrations and the accepted gamma-ray prob- 
ability per decay for each gamma ray, but has served to illustrate 
precautions necessary for the use of the standards in accurate detec- 
tor calibrations. Our approach has been initially to use rather ideal- 
ized conditions (low rates, geometrical efficiencies of about 0.1 
t of 477, well-separated peaks) to establish the characteristics 
of the detector systems, then to observe discrepancies as these 
conditions are relaxed. A constant-dead-time pulse-height-analysis 
system allows monitoring of the operating parameters during data 
collection and statistical evaluation from repeated measurements. An 
expansion of the logarithm of a detector efficiency in powers of the 
energy fits extensive energy regions with only small systematic 
deviations and provides an interpolation function. The calibration 
curve for a 30-cm* coaxial Ge(Li) detector contains 24 points 
between 88 and 2754 keV, with an average deviation from a fitted 
function of about 1/2 percent. The detector systems have been used 
to measure ape a probability per decay for many gamma rays 
from si Se, '°/sup m/Ag, and '*Eu whose activities 
had been = hae hie by methods essentially independent of decay- 
scheme parameters. 


20759 (CONF-760539—, pp 94-97) Performance of a large 
multi-detector array of intrinsic germanium gamma-ray detectors. 
Marlow, K.W.; Phillips, G.W.; Young, F.C. (Naval Research Lab., 
Washington, DC). 1976. 

rom ERDA a on x- and gamma-ray sources and 
ai OS uay 19% Ann Arbor, Michigan, United States of America (USA) 

ae ' 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A twelve detector array of coaxial intrinsic germanium 
gamma-ray detectors is described. At one-meter source distance, the 
array has full ener + gh vom efficiencies of 5.5 x 10™* at 60 keV and 6.9 
x 10-8 at 1332 ke ie energy resolution (FWHM) at 60 keV is 1.0 
keV and at 1332 keV it is 2.07 keV. The efficiency and energy 
resolution of individual detectors are given for comparison. The 
array has been thermally cycled many times between room tempera- 
ture and the operating temperature of liquid nitrogen with no 
apparent degradation of performance. 


20760 (CONF-760539—, pp 103-106) Fabrication of gamma ray 
detectors from high purity germanium. Zolnay, A.S.; Schlosser, P.A.; 
Utts, B.K.; Dudzik, M.C.; Zubal, I.G. (Ohio State Univ., Columbus). 
1976. 

From ERDA ag on x- and gamma-ray sources and 
segtesioss: Ann Arbor, Michigan, United States of America (USA) 

May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

The distinguishing characteristic of high purity germanium 
(HPGe) detectors, as opposed to the lithium-drifted variety, is their 
ability to be cycled between ambient and liquid nitrogen tempera- 
tures without degradation of pm characteristics. Since the 
commercial introduction of HPGe crystals in 1972, several impor- 
= s lications of this unique material have been under develop- 

y the authors and by other investigators. The purpose of our 
meal has been to develop detector fabrication techniques which 
are a ts for the construction of gamma ray detector systems 
which have applications in nuclear medicine, portable gamma ray 
spectrometers, and orbiting satellite gamma ray telescopes. Over the 
past three-year period, approximately two dozen gamma ray detec- 
tors have been fabricated from high purity germanium in the au- 
thors’ laboratories. A detailed discussion of the detector fabrication 
and testing process as it has evolved is given, and some theoretical 
considerations which have a direct bearing upon proper fabrication 
and successful operation of HPGe spectrometers are presented. 
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20761 (CONF-760539—, pp 137-140) Prototype gamma ray 
camera for nuclear medicine based on a high purity germanium detec- 
tor. Schlosser, P.A.; Miller, D.W.; Gerber, M.S.; Steidley, J.W.; 
Zolnay, A.S.; Deutchman, A.H. (Ohio State Univ., Columbus). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A prototype gamma ray camera system has been constructed 
based on high purity germanium detectors fabricated with ortho- 
gonal strip electrodes. Position sensitivity is obtained by connecting 
each contact strip on the detector to a charge dividing resistor 
network. The camera requires only three amplifier channels to 
measure the energy and location of gamma ray events. Excellent 
energy and spatial resolution have been achieved by cooling the 
resistor networks to 77°K and by —— selection of noise filtering 
parameters in the pulse shaping amplifier circuitry. Theoretical and 
experimental results obtained in the investigation of the charge 
splitting camera concept are presented. These results indicate that it 
is possible to construct a re resolution germanium camera system 
which has sufficient field of view and sensitivity for routine use in 
nuclear medicine. 


20762 (CONF-760539—, pp 141-144) Portable multiwire propor- 
tional chamber imaging system for high resolution ‘*°I imaging. 
Lazewatsky, J.L. (Massachusetts Inst. of Tech., Cambridge); Lanza, 
R.C.; Murray, B.W.; Bolon, C.; Burns, R.E.; Szulc, M. 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A dedicated multiwire proportional chamber system designed 
to image '*5I labeled venous thrombi is described. The chamber is 
filled with a Kr-Co2 gas mixture at one atmosphere pressure and 
utilizes an externally mounted delay line readout. A pair of crossed 
x-ray grids form a collimator which yields an optimum system 
efficiency of 3.1 x 10~* for a fixed spatial resolution of 0.74 cm. The 
chamber is further designed to be lightweight and portable for in- 
hospital use. 


20763 (CONF-760715—P2, pp 945-971) Fast neutron detectors 
and instrumentation. Zeitnitz, B. (Univ., Bochum, Ger.). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

For more precise measurements in applied as well as in 
fundamental fast neutron physics, better detectors and corresponding 
instrumentation are highly needed. This is especially true for the 
precise measurement of absolute values of the flux of fast neutrons. 
But in many cases we would even need much better methods for the 
determination of simple quantities like energy and angle dependence 
of yield. A review of recent developments of detectors for measure- 
ment of relative and absolute flux, of energy and angular distribu- 
tions and of polarization of fast neutrons is given. 68 references. 


20764 (KFK—2184) Setup of an 8 inch sandwich detector for in- 
vivo measurement of transuranium nuclides in the human lung. Bogen, 
J.; Fessler, H.; Petkov, T.; Schieferdecker, H. (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Abt. Strahlenschutz und Sicher- 
heit; Kernforschungszentrum Karlsruhe (Germany, F.R.). Medizin- 
ische Abt.). Apr 1976. 13p. INIS. 

6 figs.; 2 tabs.; 19 refs. 

At the Health Physics Division of the Karlsruhe Nuclear 
Research Center a Nal(T1)-CsI(T1) sandwich scintillation detector 
system was set in operation for monitoring of persons with regard to 
incorporation of transuranium nuclides. The report describes the 
calibration of the device, for which a makeshift lung and chest 
phantom as well as point sources were used. In addition several 
background measurements with and without persons have been 
carried out. Based on the results of these measurements the lower 
detection limit for ***Pu was found to be 6.5 nCi within a measuring 
time of 50 minutes. 


20765 (N—76-15260) Mapping x-ray heliometer for Orbiting 
Solar Observatory-8. Final report. Acton, L.W.; Wolfson, C.J. (Lock- 
heed Missiles and Space Co., Palo Alto, Calif. (USA). Research 
Labs.). Dec 1975. Contract NAS5-11360. 91p. (NASA-CR—144710). 
NTIS $5.00. 

‘ An instrument combining mechanical collimators and propor- 
tional counter detectors was designed to record solar X-rays with 
energies of 2-30 keV with good temperal, spectral, and spatial 
resolution. The overall operation of the instrument is described to 
the degree needed by personnel who interact with the experimenter 
during SC/experiment interfacing, experiment testing, observatory 
integration and testing, and pre/post launch data processing. The 
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general layout of the instrument is given along with a summary of 
the instrument characteristics. (GRA 


20766 (UCRL—78431) Response of ultrafast scintillators. 
Cheng, J.C.; Lerche, R.A.; Tripp, G.R.; Coleman, L.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Sep 1976. 
Contract W-7405-ENG-48. 20p. (CONF-761108—2). Dep. NTIS 
$3.50. 

From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, California, United States of America (USA) (15 
Nov 1976). 

Measurements of the properties of subnanosecond, quenched 
NE111 plastic scintillators with various concentrations of acetophe- 
none and benzophenone are presented. These quenching agents have 
been found to very si a the NE111 decay time. 
Measurements are Bios op usin, and laser produced x-ray radi- 
ations. The scintillations are detected using a visible streak camera 
with 10 ps resolution. Measurements of: (1) 10-90 percent rise time, 
& FWHM, (3) decay time, (4) relative scintillator efficiencies, and 
(5) amplitudes vs. time measurements of the long decay component 
are presented. All temporal measurements are obtained from a gold 
cathode ultrafast x-ray streak camera, and the detailed x-ray a 
spectrum above | keV is also measured using an array of x-ray P 

iodes equipped with the appropriate K-edge filters. Details of the 
experimental measurements are discussed and anticipated applica- 
tions are included. 


20767 (UCRL—78616) X-ray detector calibrations in the 183- to 
932-eV energy range. Gaines, J.L.; Ernst, R.D. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 15 Oct 1976. Con- 
tract W-7405-ENG-48. 6p. (CONF-761059—5). Dep. NTIS $3.50. 

From 4. annual conference on the use of small accelerators; 
Denton, Texas, United States of America (USA) (25 Oct 1976). 

The absolute sensitivities of several different types of x-ray 
detectors were measured between 183 eV and 932 eV. The photons 
in this energy range were produced by bombarding thin, water- 
cooled, metal targets with protons from a Cockcroft-Walton ion 
accelerator. The detectors measured included a silicon-semiconduc- 
tor detector, two photoelectric-diode detectors employing aluminum 
and gold photocathodes, and three detectors incorporating plastic 
scintillators and photodiodes. 


20768 Timing in fission fragment detection at high alpha-back- 
ground. Andert, K.; Banifatov, A.E.; Gansorig, Dz.; Kalinin, A.L; 
Krogulski, T.; Zorin, G.N. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). Nucl. Instrum. Methods; 129: No. 2, 397-401(15 Nov 1975). 

The ionisation multiplate fission chamber working together 
with a fast low-noise level preamplifier, is described. Fission frag- 
ments were registered with an - eset of about 50% at a back- 
ground of 10° a/s. The timing characteristics are illustrated by the 
time distributions of fission events measured at the up beam of 680 
MeV synchrocyclotron, JINR Dubna. 


20769 Response of Pilot U scintillator to heavy ions. Buenerd, 
M.; Hendrie, D.L.; Jahnke, U.; Mahoney, J.; Menchaca-Rocha, A.; 

Olmer, C.; Scott, D.K. (California Univ., Berkeley (USA). Law- 

— — Lab.). Nucl. Instrum. Methods; 136: No. 1, 173-177(1 
ul 1976). 

The light output response of Pilot U scintillator for sto 
charged particles has been measured for *He, *Li, *C, *O, ?°Ne 
and “Ar ions incident at various energies up to 20 MeV/nucleon. 
From these a systematic description of the variation of the scintilla- 
tion parameters with the charge and energy of the projectile was 
derived. The suitability of such a detector for the focal plane of a 
heavy ion magnetic spectrometer is discussed. 


20770 Stable light pulser for gain stabilizing photomultiplier 
tubes. Morris, C.L.; Braithwaite, W.J.; Moore, C.F. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Nucl. Instrum. Methods; 136: No. 1, 
197-198(1 Jul 1976). 

A light peed consisting of an 7*'Am source deposited on a 
CsI crystal, and a method for distinguishing these light pulses from 
those in a Nal scintillator are described. 


20771 Gamma camera display system . Stout, K.J. (to Raytheon 
Co.). US Patent 3,980,886. 14 Sep 1976. Filed date 17 Oct 1975. 10p. 
_ A gamma camera having an array of photomultipliers coup- 
led via pulse shaping circuitry and a resistor weighting circuit to a 
display for forming an image of a radioactive subject is described. A 
linearizing circuit 1s coupled to the weighting circuit, the linearizing 
circuit including a nonlinear feedback circuit with diode coupling to 
the weighting circuit for linearizing the correspondence between 
oints of the display and points of the subject. 4 Claims, 5 Drawing 
igures. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 20145 


20772 (UCRL—78423) Estimates of cosmic radiation using TLD 
measurements. White, J.H.; Sundbeck, C.W. (California Univ., 
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Livermore (USA). Lawrence Livermore Lab.). 28 Sep 1976. Con- 
tract W-7405-ENG-48. 9p. (CONF-761031—1). . NTIS $3.50. 
From 10. midyear symposium for Health ysics Society; 
1970). York, New York, United States of America (USA) (11 Oct 
In analyzing CaF2:Dy (TLD-200) data from the environmen- 
tal monitoring program at the Lawrence Livermore Laboratory, a 
quantity of significance is the dose to the thermoluminescence dosi- 
meters during shielded storage. This paper describes a method for 
determining this shield dose, which can then be related to the dose 
from cosmic radiation. Data, based on quarterly TLD exposure 
periods, show a range of 43-56 rads per day in a 75 mm thick lead 
shield. Observed variations in shield dose have led to studies of 
prolonged exposure of TLDs to elevated and reduced temperatures 
typical of those in the Livermore Valley. 


20773 Transfer dosemeters for fast neutron sources. Becker, K.; 
Jun, J.S. (Oak Ridge National Lab., Tenn. (USA)). Phys. Med. Biol.; 
21: No. 1, 52-59(Jan 1976). 

The increasing use of fast neutron sources in radiobiology, 
radiotherapy, etc. makes dosimetry intercomparisons (intercalibra- 
tions) by mail desirable. After comparing the relative advantages and 
disadvantages of the various available in com. fast neutron detec- 
tors, fission fragment track etching was chosen because such detec- 
tors can be made sufficiently small, rugged, fading resistant, inex; 
sive and accurate. Using several combinations of ***Th or **7Np as 
fissile materials, and organic and inorganic track detectors, it - 
established that both automatic spark counting and visual track 
counting techniques can be developed to cover the desirable dose 
range (approximately 50 to 500 rad) with sufficient accuracy (sigma 
<= 5%). One possible source of errors is the overlapping size 
distributions of fission fragment and recoil particle tracks in organic 
foils exposed at high neutron energies. Several approaches to reduce 
this problem are discussed. 


20774 Radiometric calorimetry: a review. 1976 supplement. 
Gunn, S.R. (California Univ., Livermore (USA). Lawrence Liver- 
more =. -// Instrum. Methods; 135: No. 2, 251-265(1 Jun 1976). 
22 refs. 
Calorimetric applications and instrumentation in nuclear sci- 
ence and technology are reviewed, primarily for the period 1970 
through 1975, to supplement earlier reviews. Applications are cate- 
orized as measurements of radionuclides, gamma or particle beams, 
local absorbed dose, and reactor radiations. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 20783 


20775 (CONF-760539—, pp 63-66) High resolution x- and 
gamma-ray coincidence spectrometry. Brauer, F.P.; Fager, J.E.; 
Goles, RW. (Battelle Pacific Northwest Labs., Richland, WA). 


1976. 

From ERDA symposium on x- and gamma-ray sources and 
ee Ann pag ichigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A data acquisition and analysis system has been developed for 
high resolution coincidence spectrometry. The system hardware and 
software are described together with the system ilities. The 
sensitivity and selectivity of Nal(Tl)-Nal(T1), Nal(T1)-Ge(Li) and 
Ge(Li)-Ge(Li) coincidence detector systems have experimen- 
tally evaluated. The Nal(T1)-Ge(Li) system was found to have about 
the same sensitivity, based on a 5000 minute count, as the all-Nal(T1) 
system with improved selectivity. The ——_ of Ge(Li)-Ge(Li) 
detectors are limited by their low efficiency. The utilization of time 
as a third parameter was investigated by correlation studies of the 
coincidence event energies and the time interval between signals 
from the two detectors. 


20776 (CONF- i 3B oe 79-82) Sub-keV x-ray calibration of 
plastic scintillators. L y, R.H.; Lier, D.W.; Elsberry, 
T.L. (Los Alamos Scientific Lab, NID. 1976 
From ERDA symposium on x- and gamma-ray sources and 
lications; Ann Aca, ichigan, United States of America (USA) 
(19 May 1976). 
In ae < of ERDA symposium on x- and gamma-ra 
sources and applications. 
Several types of x-ray detectors have found widespread use 
os lasma di Tdents Gate ok range below a few 
electric diodes, and plastic scintillators 
> information in this region. Sub- 


re canon Un 15 oe ee iven. In this 
paper the data are extended to the C-K/sub a/ line (277 eV). These 
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ta represent one application of a new sub-keV x-ray calibration 
facility at the Los Alamos Scientific Laboratory. 


20777 (CONF-760539—, pp 80-89) Gamma, x-ray reduction 
system. Volume I: gamma. Zimmer, W.H. (Atlantic Richfield Han- 
ford > “thy ae 

symposium on x- and gamma-ray sources 
epi tons Am Arbor, Richigas United States of America USA) 

in Proceedi of ERDA symposium on x- and gamma-ra’ 
sources and applications. 

The starting premises for this data reduction system were (a) 
the individual researcher needs all the accuracy that can be achieved 
but he has neither the time nor the inclination to learn how to 
ee ceed if the data reduction system is to be centralized 

ting it il wan to minimize convertion with the 

aoe is a wor! ae byes All spectral data are stored on 
Data General 4234 discs t backgroun ee ee = 
Storage is initiated from magnetic tapes loaded b 
height analyzers or directly from Scorpio pulse eight ana cance 
The only restrictions placed on the individual researchers are that 
the foo height analyzer energy scale be set up consistently, that a 
recovery standard be run at least once every day of use, and the total 
acquisition system be calibrated to its range of use. In many in- 
stances, and if desirable, the latter is provided as a service. At the 
time of writing this gamma data reduction system is actively being 
used to calculate net peak areas, activities with or without time 
correction, activations analysis results, counting precisions, and dy- 
— limits of detection for the spectral data output of 17 detached 
= height analyzers. To all modes of data reduction are applied 

kground subtraction, random summing correction, detector re- 
covery factor correction, peak interfernce correction (second-order 
product interference for activation analysis), geometry function cor- 
rection, acquisition time decay corrections, external and internal 
sorber correction. All of this is ‘accomplished and a customer report 
typed in a readable format after a halfline of noninteractive instruc- 
tion. 


20778 Computer analysis of and x-ray Hillman, 
M. (Brookhaven National Lab., Upton, N.Y. (USA)). Nucl. Instrum. 
Methods; 135: No. 2, 363-368(1 Jun 1976). 

Modifications are described for the existing code SAMPO 
which reduce the necessity for the interaction of user with the 
computer. New methods were introduced to determine the existence 
of unresolved doublets and of resolved, but previously ignored 
doublets. The original program was estimated to require interaction 
for about 15% of the photopeaks of gamma spectra. No estimate is 
given for the required interaction for gamma spectra of the revised 
program. However, it must be very small since with the revised 
program the required interaction with more poorly resolved X-ray 
spectra is estimated to be about 3%. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 21135, 21144 


20779 (LA—6573-MS) Generalized chisquare kinematic fitting 
procedure le to multiwire chambers. Wadlinger, 
E.A. (Los Alamos Scientific Lab., N.Mex. (USA)). Nov 1976. Con- 
tract W-7405-ENG-36. 5p. Dep. NTIS $3.50. 

A chi-square fitting procedure is presented which allows a 
hypothesis to be fit directly to measured parameters. The hypothesis 
is exhibited through a series of constraint equations which may 
contain variables with no measured counterpart; thus, this method is 
a generalization of previous procedures. | figure. 


20780 Differential Cherenkov counters for use at high momenta. 
Anderson, R.L.; Grant, J.A. (Stanford Linear Accelerator Center, 
Calif. (USA)). Nucl. Instrum. Methods; 135: No. 2, 267-283(1 Jun 
1976). 


Design considerations for the fabrication and operation of 
differential Giscshov counters at FNAL energies are given. Two 
counters now in operation in the Single Arm Spectrometer Facility 
at Fermilab are described. Fabrication details are given. 


20781 Large proportional multiwire chambers for transition radi- 
ation detection with unambiguous position readout. Fischer, J.; Fuhr- 
mann, J.; Iwata, S.; Palmer, R.; Radeka, V. (Brookhaven National 
Lab., Upton, N.Y. (USA)). ‘Nucl. Instrum. Methods; 136: No. 1, 19- 
271 Jul 1976). 
Large xenon gas dy we om multiwire chambers of up to 
120 cm length hove buen jevelo and are currently in use as 
transition radiation detectors at CERN ISR to discriminate between 
electrons and hadrons. The particle position is measured in two 
dimensions, the position along wires being determined by a newly 
developed scheme of charge division with a precision sigma=0.4% 
or better of the wire length. 


20782 High resolution multiwire proportional chamber system. 
Frieze, W.; Dhawan, S.; Disco, A.A.; Fajardo, L.; Majka, R.; Marx, 
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J.N.; Nemethy, P.; Sandweiss, J.; Slaughter, A.J. (Yale Univ., New 
Haven, Conn. (USA)). Nucl. Instrum. Methods; 136: No. 1, 93-97(1 
Jul 1976). 

A high pressure proportional wire chamber detector, fully 
efficient for minimum ionizing particles, with a resolution sigma=62 
pm, 7 cm? sensitive area, and a high rate capability is described. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 19307, 19487, 20801 


20783 (ANL—75-60(Pt.3), pp 51-54) Secondary-source energy- 
dispersive x-ray spectrometer. Larsen, R.P.; Tisue, G.T. 1975. 

In Radiological and Environmental Research Division annual 
report, January— ber 1975. 

A secondary-source energy-dispersive x-ray spectrometer has 
been built and tested. In this instrument the primary source of x rays 
is a tungsten-target tube powered by a high-voltage (75 kV), a high- 
power (3.7 kW) generator from a wavelength spectrometer (G.E. 
XRD-6). The primary polychromatic x rays irradiate an elemental 
foil, the secondary source. Its characteristic essentially monochroma- 
tic x rays are used to irradiate the sample. Fluorescent x rays from 
the sample are detected and resolved by a lithium-drifted silicon 
detector, multichannel-analyzer system. The design of the instrument 
provides a convenient means for changing the secondary, and hence, 
the energy of the excitation radiation. 


20784 (CONF-760539—, pp 178-181) Apollo remote analysis 
system to surface and underwater in-situ elemental analysis. 
Evans, L.G. (Computer Sciences Corp., Silver Spring, MD); Biele- 
feld, M.J.; Eller, E.L.; Schmadebeck, R.L.; Trombka, J.I.; Mustafa, 
M.G.; Senftle, F.E.; Heath, R.L.; Stehling, K.; Vadus, J. 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

The surveying of the elemental composition of bulk samples 
over extended areas in near real-time would be an invaluable tool for 
surface and underwater environmental analysis. However, few tech- 
niques provide such a capability. Based on the experience from the 
orbital gamma-ray spectrometer experiments on Apollo 15 and 16 in 
which elemental composition of large portions of the moon were 
determined, an analysis system has been developed for terrestrial 
applications, which can fulfill these requirements. A portable, com- 
pact pulsed neutron generator and Nal(T1) detector system coupled 
to associated electronics under mini-computer control can provide 
the timing and spectral characteristics necessary to determine ele- 
mental composition for many applications. Field trials of the system 
for underwater elemental analysis are planned during the next year. 


20785 (CONF-760539—, pp 186-189) Modeling of backscatter- 
ing gamma ray mt gages. Maus, L.D.; Roney, J.R.; Rose, V.C.; 
Nacci, V.A. (Univ. of Rhode Island, Kingston). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

Semi-empirical mathematical models were developed to pre- 
dict the response of gamma-scattering gages. A single scatter model 
was used to develop an equation describing the response of a close 
spaced gage. Laboratory experiments and Monte Carlo simulation 
were conducted to determine the effects of changes in the collima- 
tion angles and the source to detector spacing on the numerical 
coefficients. A more general model was developed to predict the 
response to both sediment density and equivalent atomic number. 
Water with a small amount of barium chloride was used to simulate a 
wide range of densities and chemical compositions to obtain numeri- 
cal coefficients. The response was found to be a function of source to 
detector distance collimation angles, photon energies registered by 
the detector as well as sediment density and chemical composition. 


20786 (CONF-760539—, pp 234-237) Composition compensated 
paper ash gauge. Utt, O.L.; Cho, B.Y. (Industrial Nucleonics Corp., 
Columbus, OH). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A low-energy x-ray gauge was developed which measures the 
total ash content of a clay-TiO2 mixture regardless of the relative 
proportion of the mixture. The technique also applies for the mix- 
tures of calcium carbonate and clay and of calcium carbonate and 
titanium dioxide. The transmittance of low-energy x-rays is depen- 
dent on the basis weight (weight unit area) and moisture content 
of the sample in addition to its dependence on ash. Therefore, it is 
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necessary to measure and correct for the changes of basis weight and 
moisture before the ash content can be determined. 


20787 (CONF-760539—, pp 238-241) Use of alpha-particle ex- 
cited x-rays to measure the thickness of thin films containing low-Z 
elements. Hanser, F.A.; Sellers, B.; Ziegler, C.A. (Panametrics, Inc., 
Waltham, MA). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
onnesies: Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

The thickness of thin surface films containing low Z elements 
can be determined a measuring the K X-ray yields from alpha 
particle excitation. The samples are irradiated in a helium atmo- 
sphere by a 5 mCi polonium-210 source, and the low energy X-rays 

letected by a flow counter with a thin-stretched polypropylene 
window. The flow counter output is pulse height sorted by a single 
channel analyzer (SCA) and counted to give the X-ray yield. Best 
results have been obtained with Z = 6 to 9 (C, N, O, and F), but 
usable yields are obtained even for Z = 13 or 14 (Al and Si). The 
low energy of the X-rays (0.28 to 1.74 keV) limits the method to 
films of several hundred nm thickness or less and to situations where 
the substrate does not produce interfering X-rays. It is possible to 
determine the film thickness with 50 percent accuracy by direct 
calculation using the measured alpha-particle spectrum and known 
or calculated K X-ray excitation cross sections. By calibration with 
known standards the accuracy can be increased substantially. The 
= thus far been applied to SiOz on Si, AlOs on Al, and 

on Al. 


20788 (CONF-760539—, pp 242-245) Application of x-ray flu- 
orescence to the measurement of additives in paper. Buchnea, A. 
(Sentrol Systems Ltd., Downsview, Ont.); McNelles, L.A.; Sinclair, 
A.H.; Hewitt, J.S. 1976. 

From ERDA symposium on x- and gamma-ray sources and 
—_——— Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

Titanium dioxide content in paper was measured by x-ray 
fluorescence analysis using an **Fe source and an x-ray proportional 
counter to determine the feasibility of an on-line instrument. X-ray 
calibration curves for 60- and 100-g/m? paper samples were obtained 
using neutron activation to measure the titanium dioxide concentra- 
tion. The predictions of a simple model were in good agreement 
with the experimental calibration curves. The measurements and 
calculations were extended to investigate the effects of clay and 
moisture. The presence of clay has a significant effect on the x-ray 
fluorescence determination of the titanium dioxide concentration; 
however, this can be well accounted for by the model. The calcula- 
tions indicated that the effect of typical moisture levels on the 
titanium dioxide determination was small and can be ignored. It is 
not possible to measure the clay content by x-ray fluorescence; 
however, preliminary results for the determination of calcium car- 
bonate concentration are promising. 


20789 (CONF-760539—, pp 252-254) Collimator-magnet assem- 
bly to enable microprobe examination of highly radioactive materials 
by energy dispersive methods. Zelezny, W.F.; Farr, J.D.; Hoard, D.J.; 
Hakkila, E.A. (Los Alamos Scientific Lab., NM). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
ps prem Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

Use o ramp J dispersive x-ray spectroscopy in the micro- 
robe examination of highly radioactive materials, such as irradiated 
uels of interest in the fast breeder reactor program, could increase 

the speed and scope of the examinations. Typical fuel materials that 
have undergone burnups up to 10 at. percent and have combined 
beta-gamma radioactivity levels up to 500 R/hr at contact for a 
sample of reasonable size have previously been examined in a shield- 
ed electron microprobe, using wavelength dispersive (crystal) - 
trometers. Attempts to replace a crystal spectrometer with an EDS 
system having a Si(Li) detector resulted in the EDS system being 
swamped and rendered inoperative by the background from samples 
of even relatively low levels of radioactivity. A collimator-magnet 
assembly has been produced which largely eliminates the beta- 
gamma radiation of the detector and enables energy dispersive 
— of highly radioactive materials with the shielded micro- 
probe. 


20790 (CONF-760539—, pp 267-270) X-ray thickness measure- 
ment of aluminum alloys. Albert, J.J. 1976. 

From ERDA ay es On x- and gamma-ray sources and 
———- Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 


In Proceedings of ERDA symposium on x- and gamma-ray 
sources and isdn. 
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The theory of x-ray thickness gauging is cuentes to reveal 
the conditions under which a fixed anode voltage is ideal. A math- 
ematical model of an alloy and computations reveal that two vol- 
tages can be used to measure the aluminum alloys with an error of 
roughly 1 percent, determined by the tolerance on manganese con- 
tent rather than the large errors ordinarily a consequence of the 
tolerances on copper and zinc content. Implementation is discussed. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 19944 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 19163, 19185, 19186, 19264, 
19795, 19898, 19949, 20671, 20870, 21518 


20791 Sg meg pp 133-136) Transmission imaging with 
a coded source. Stoner, W.W. (Raytheon Research Divison, Wal- 
shew: Braun, M.; Wilson, D.T.; Barrett, H.H. 1976. 
From E DA sym sium on x- and gamma-ray y sources and 
aioe Ann Arbor, Michigan, United f America (USA) 

— 1976). 

n Proceedings of ERDA symposium on x- and gamma-ra 

sources and applications. 

The conventional approach to transmission i is to use a 
rotating anode x-ray tube, which provides the small, brilliant x-ray 
source needed to cast s images of = table intensity. Station- 
ary anode sources, althou iabecontiy Ines rilliant, are more com- 
patible with the use of large area anodes, and so they can be made 
more powerful than rotating anode sources. Spatial modulation of 
the source distribution provides a way to introduce detailed struc- 
ture in = en eee -— by large area —- hone this 
permits the recovery o resolution images, in spite of the source 
diameter. The spatial phone Every, is deliberately chosen to optimize 
recovery of image structure; the modulation pattern is therefore 
— > oar: “A Leng ‘of haga may be used; dhasgt a 
mat tical property is that the le possess a y 
autocorrelation function, because this property permits the decoding 
of the raw image cast by th coded source. Random point arrays, 
non-redundant point arra fp the Fresnel zone pattern are exam- 
e of suitable codes. r is restricted to the case of the 

resnel zone pattern code, wie has the unique additional property 
of —, raw images analogous to Fresnel holograms. Because 
the spatial frequency of these raw images are extremely coarse 
compared with actual holograms, a photoreduction step onto a 
holographic plate is n before the decoded image may be 
displayed with the aid of coherent illumination. 


— (N—76-19403) Advanced prototype somes iodine mon- 

itor system. Final report. (Beckman Instruments, Inc., Anaheim, 
Calif (USA)). Jan 1976. Contract NAS9-14761. 101p. (NASA-CR— 
147492; FR—1203-101). NTIS $5.50. 

The technique of detecting and measuring parts-per-million 
concenirations of aqueous iodine by direct spectrophotometric 
means is discussed, and development of a Bis chat Automated 
Iodine Monitoring/Controller System (AIMS) is elaborated. The 
present effort is directed primarily toward reducing the power 
requirement and the weight of the AIMS. Other pros an include 
determining the maximum concentration of iodine that can be dis- 
solved in an alcohol solution, and in an aqueous potassium iodide 
solution. Also discussed are the effects of a no flow condition on 
iodine measurements and the effect of pH on spectrophotometric 
iodine determinations. (GRA) 


20793 (SAND—76-5735) Data acquisition techniques. Dougher- 
ty, R.C. (Sandia Labs., Albuquerque, N.Mex. (USA)). i Jul 1976. 
Contract E(29-1)-789. Sp. (CON -761010—1). Dep. NTIS $3.50. 
From 9. neutron generator symposium; AW Bang United 
Kingdom of Great Britain and Northern Ireland (UK) (5 Oct 1976). 
Testing neutron generators and major subassemblies has un- 
dergone a transition in the past few Bsns igital information is now 
for storage and analysis. The key to the change is the availabil- 
ity of a high-speed digitizer system. status of the Sandia Labora- 
tory data Toure (RWR and ——-, system as applied to this area is 
surveyed. 1 re. (RWR) 


20794 (UCRL—78591) Enhancement of digital images by model- 
ling two-dimensional surfaces. Huebel, J.G.; Myers, G.K. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 18 Aug 1976. 
Contract W-7405-ENG-48. 10p. (CONF-761120—2). Dep. NTIS 
From Asilomar conference on circuits, systems and 
- NyI0. Grove, California, United States of America (USA) (2 (22 
lov 
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Previously used techniques for enhancing digital images in- 
clude histogram equalization, ae a filtering, alpha-process- 
ing, and gradient operations. results of these processing 
niques are at least ially a function of the bac’ 
the details of interest lie. One manifestation of this 
shifting or distorting of the grey levels which represent the details of 
interest by a bac with non-uniform characteristics. Another 
is that the dynamic range of the image may be determined by the 
background rather than the desired information. In order to deal 
with these two problems directly, a technique was developed to 
model the background and remove it from the image. The image is 
modelled as the sum of the desired information, the undesirable 
background, and additive noise. The background is approximated by 
a two-dimensional polynomial using regions in the image where the 
desired signal is absent. The approximation is the result of finding 
the minimum norm solution to the linear equations defined by the 
model of the image. The coefficients of the two-dimensional polyno- 
mial are computed using the generalized inverse. The polynomial is 
then subtracted from the image to obtain the result. This technique, 
which is called surface removal, is applied to flash x-ray radiogra- 
phic images. The background, or surface, may be the result of the 
non-uniform intensity profile of the x-ray beam, the density profile of 
an object on which the features of interest lie, or a combination of 
these and other factors. An example is given. 


20795 (UCRL—78591(Rev.1)) Enhancement of digital images by 
modeling two-dimensional surfaces. Huebel, J.G.; Myers, G.K. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 3 Nov 
1976. Contract W-7405-ENG-48. Tp. (CONF-761120—4). Dep. 
NTIS $3.50. 

From Asilomar conference on circuits, systems and comput- 
ers; Pacific Grove, California, United States of America (USA) (22 
Nov 1976). 

A method of digital image processing is described which can 
be used to improve the quality of radiographic images. An image is 
modeled as the sum of background information, details of interest, 
and noise. The background is then modified in order to enhance the 
details. 5 figures. 


20796 Latent Principles of objective and dynamic estab- 
lishment of the international radiometric base. Crommelynck, D. Mar 
Translation of Principes pour la Materialisation Objective et 
age ue de la Base Radiometrique Internationale, (USSR), Pre- 
a ° 5, p 1—10. (NASA-TT-F—16973). 18p. NTIS $3.50. 
A general discussion of the incorporation of radiometers into 
an international radiometric base is reported. (GRA 


20797 Simple system using one-crystal composite oscillator for 
internal friction and modulus measurements. Schwarz, R.B. (Depart- 
ment of Physics and Materials Research Laboratory, University of 
Illinois at Urbana-Champai Urbana, Illinois 61801). Rev. Sci. 
Instrum.,; 48: No. 2, 111- 1150 eb 1977). 

The three-component composite oscillator, which has 
rate drive and detect transducers, is widely used in internal friction 
experiments for obtaining simultaneous decrement, modulus, and 
strain amplitude measurements. Some disadvantages of this system 
for measurements at low temperatures are discussed. A new system 
is described that uses a single-quartz composite resonator as part of 
the feedback loop in a simple electrical oscillator circuit. This 
method provides accurate measurements and is far simpler than 
many of the systems previously proposed. It offers definite advan- 
— for applications at low temperatures or when the sample has to 

located inside a reactor facility. (AIP) 


20798 EPR techniques for studying defects in silicon. Brower, 
K.L. (Sandia Laboratories, Albuquerque, New Mexico 87115). Rev. 
Sci. Instrum.; 48: No. 2, 135-141(Feb 1977). 

Due to long spin-lattice relaxation times and low defect 
concentrations, the EPR study of defects in irradiated silicon re- 
quires special experimental capabilities. The superheterodyne spec- 
trometer described in this t, which has been used in numerous 
defect studies, can detect 10'° spins/Oe linewidth. This spectrometer 
employs su bilized, phase-locked klystrons, can be tuned to 
either the rption or the dispersion mode, utilizes phase-sensitive 
detection, and can operate at either X or K band. The microwave 

robe and cryogenic system allow us to produce defects in situ at 
be paral ge ey and to probe these defects with light, stress, and 


For these measurements the cavity and sample can be 
prerena to +- 0.01 K between 4 and 300 K. (AIP) 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 19265, 19266, 19271, 19307 


20799 Resolution of “ -type instrument for gamma log- 
ging with shielded indicator. Chamatdinov, R.T.; Gulin, Yu.A. pp 25- 
26 of In Status and prospects of technical and methodical develop- 
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ments in geophysical exploration. Oktyabr’skij; NNIIGIS (1974). (In 
Russian) 


The resolution of the gamma logging increases as high as 1.5 
to 2 times due to the application of indicators screened from the well 
side and pressed to the rock. 


20800 Evaluation of clay content in sand-clay polymictic deposits 
from gammametric data using statistical characteristics of geological 
section. Fridman, M.Ya. Neftegazov. Geol. Geofiz.; No. 3, 27-31(1975). 
(In Russian). 

3 refs.; 4 figs.; 2 tables. 

In the present paper a possibilit y is shown of using gamma- 
metry data for estimating clayiness of areno-argillaceous deposits 
having polymictic composition under the conditions existing in the 
eastern marginal region of the Caspian Depression. In statistical 
standardization of gammametry diagrams the use of estimates of 
mathematical expectations of arithmetic mean and rood-mean-square 
deviations as linear transformation parameters is suggested. Relation- 
ships between the gamma log data expressed in normalized units and 
clayiness are given for perspective complexes of deposits. 


20801 Pulsed neutron logging: multipurpose logging sonde for 
types of logs in the borehole without bringing the sonde to 
is gford, O.M. (to Texaco Inc.). US 

Patent a 973,131. 3 Aug '1976. Filed date 26 Dec 1974. 10p. 

Disclosed is a system for nuclear well logging in which 
neutron pulse time duration for a high energy neutron generator and 
the frequency of pulses are selected downhole in the tool by use of a 
coded signal transmitted by the cable from the earth’s surface. 
Separate channel systems are provided in the downhole tool for 
desired neutron pulse width and repetition frequency and are operat- 
ed by a decoder system. Additionally, the accelerator voltage on a 
high energy neutron generator is controlled by a downhole switch- 
ing system to selectively obtain different neutron output in response 
to coded signal transmissions. Moreover, provisions for obtaining 
different timing pulses to control gates for sampling signals generat- 
ed in the tool are provided. 15 Claims, 7 Drawing Figures. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 20669, 20671, 21037 


20802 (LA—6585-MS) Effects of cosolidfying MAN/AN and 
QMAN/AN on the performance of a nonideal explosive. Craig, B.G.; 
Hershkowitz, J.; Campbell, A.W.; Engelke, R. (Los Alamos cientif- 
ic Lab., N.Mex. (USA)). Dec 1976. Contract W-7405-ENG-36. 49p. 
Dep. NTIS $4.50. 


It is shown that performance of 40 RDX/60 (MAN + AN) 
and 40 RDX/60 (QMAN + AN) improves as the MAN or QMAN 
is increased to the CO balance. Both small-scale and large-scale tests 
were conducted with the formulation containing MAN. The data are 
interpreted by a variety of methods. It is concluded that an intimate 
mix of MAN with AN results in a greater energy release per unit 
volume of AN than occurs when the MAN is not present. New 
methods for evaluating cylinder test deta are proposed. 


20803 (SAND—76-8614) ~~ of pressure output his- 
tories of electroexplosive devices. Ng, R. (Sandia Labs., Livermore, 
Calif. (USA)). Oct Faroe Contract E(29-1)-789. 20p. (CONF- 
760932—2). Dep. NTIS $3. 

From 9. symposium ~ explosive and pyrotechnics; Philadel- 
phia, Pennsylvania, United States of America (USA) (15 Sep 1976). 

A velocity interferometer system for any reflector (VISAR) 
was used to measure the velocity histories of plungers in various 
explosively actuated valves. Analysis of the interferometer data 
resulted in the acquisition of pressure output histories for the differ- 
ent electroexplosive devices ED’ ‘s). These pressure histories have 
provided the Ss equation-of-state data for Zr-KCIO, 
and TiH2-KCIO,. Separate, direct measurements of burn times and 
peak pressures were also performed on these EED‘s. These readings, 
when combined with the interferometer results, provide a peer 
record of the explosive history. Such techniques are shown to yield 
a results which are not exact at the beginning of the burn. 

erefore, a more direct method of achieving a pressure-volume 

relationship is also described and proposed for future use. 


20804 (UCID—17138-6) Advanced shape charge project. ASC 
report No. 6, 1—30 Sepember 1976. Knowles, J.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 22 Nov 1976. 
Contract W-7405-ENG-48. 6p. Dep. NTIS $3.50. 
No significant changes in the project plans or schedule were 
made during this report period. The mid-contract report originally 
scheduled for October was rescheduled by BRL to early November. 
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This has been a fortunate reschedule since it will it completion 
of several _—_ tasks, namely, linear studies (Task 3.2 and Task 
3.3) and preliminary results for the two stage—42° design (Task 3.4). 
Delivery of three LX-07 Ni electroformed liners to BRL has been 
delayed until the end of November due to fabrication delays. These 
assemblies, to be tested against specified targets, will be delivered 
only if the test at LLL is successful and the results obtained at BRL 
can be used in a meaningful way to assist in the design of our final 
two stage assemblies. 


NUCLEAR 
REFER ALSO TO CITATION(S) 20621, 20899 


20805 (AD-A—020938) DNA master file of ground-shock, air- 

blast, and structure-response data. Volume 1. Archive description and 

user's information. Final report 1 Nov 1974—15 Sep 1975. Malthan, 

J.A. (Agbabian Associates, E] Segundo, Calif. (USA)). 1 Nov 1975. 

o— DNAO001-75-C-0154. 68p. (AA-R—7530-1-3892-V1). NTIS 
.50. 

See also AD-A020 939. 

A master file of air-blast, ground-shock, and structure-re- 
sponse data was created from selected high-explosive field tests. A 
brief background of the tests is presented and a comprehensive 
bibliography is included. The data identification nomenclature, the 
master file accessing procedures, and the data output formats are all 
discussed. An example problem is presented. 


20806 (AD-A—020939) DNA master file of ground-shock, air- 
blast, and structure-response data. Volume 2. Appendixes. Final report 
1 Nov 1974, Malthan, J.A. (Agbabian Associates, E] Segundo, Calif. 
(USA)). 1 Nov 1975. Contract DNA001-75-C-0154. 62p. (AA-R— 
7530-1-3892-V2). NTIS $4.50. 

See also AD-A020 938. 

A master file of air-blast, ground-shock, and structure-re- 
sponse data was created from selected high-explosive field tests. The 
computer software used in forming and maintaining the master file is 
described and the available processing options are discussed. A 
compilation of data not included in the master file is also presented. 


20807 (SLA—74-0348) Surface motion induced by ge explo- 
sions beneath Pahute Mesa. Part I. Halfbreak, 
Boxcar events. Perret, W.R. (Sandia Labs., aiamnenn N.Mex. 
(USA)). Oct 1976. Contract E(29-1)-789. 130p. Dep. NTIS $6.00. 
Results of surface motion studies conducted by Sandia Labo- 
ratories during seven underground nuclear explosions detonated 
beneath Pahute Mesa, Areas 19 and 20 of the Nevada Test Site, 
between 1966 and 1973 are reported. The report is divided into two 
= of which this, Part I, includes (1) descriptions of the Pahute 
esa geological environment and of the purposes and instrumenta- 
tion used in these programs (Cha ~ 1), and (2) description of four 
events, the data derived from each, and analysis of these data. These 
Part I events are HALFBEAK (Chapter 3. GREELEY (Chapter 
3), SCOTCH (Chapter 4), and BOXCAR (Chapter 5) for all of 
which a nominally radial array of gage stations yielded data as a 
function of distance primarily, although in a few cases data were 
derived from stations at widely separated azimuths from the explo- 
sion. Results of the analysis indicate that average propagation veloc- 
ity through the geologic column between the explosions and mesa 
surface was about 8800 ft/sec and that for horizontal distances 
greater than shot depth, refraction occurred within rhyolite flows 
with characteristic velocity of about 12,300 ft/sec. There is evidence 
which suggests possible = refraction at a velocity between 
18,000 and 21,000 ft/sec. Only the verticle motion peaks follow a 
ttern amenable to regression analysis because geometrical effects 
influence horizontal motion amplitudes differently as horizontal dis- 
tances increase. Particle velocities vary roughly as the inverse square 
of slant or radial range with exponent values ranging from -3.9 to - 
1.3. Displacements follow a similar pattern with exponents ranging 
from about -6 to -2. Displacement profiles at various times during the 
motion and displacement hodographs in the vertical-radial plane aid 
in understanding several local phenomena implied by individual 
motion records. 


20808 (UCRL—78799) Lawrence Livermore Laboratory Nuclear 
Test Effects and Data Bank. Howard, N.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1 Nov 1976. 
— W-7405-ENG-48. 21p. (CONF-761144—1). Dep. NTIS 

From Proceedings of the Geoscience Information Society and 
the Geological iety of America; Denver, Colorado, United States 
of America ate (8 Nov 1976). 

Data on logy of the USERDA Nevada Test Site have 
been collected 7 purpose of evaluating the possibility of release 
of radioactivity at proposed underground nuclear test sites. These 
data, including both the rock physical p ies and the geologic 
structure and stratigraphy of a large number of drill-hole sites, are 
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stored in the Lawrence Livermore Laboratory Earth Sciences Divi- 
sion Nuclear Test Effects and Geologic Data Bank. Retrieval pro- 
grams can quickly provide a geological and geophysical comparison 
of a partic site with other sites where radi vity was success- 
fully contained. The data can be automatically sorted, compared, 
and averaged, and information listed according to site location, drill- 
hole construction, rock units, depth to key horizons and to the water 
table, and distance to faults. programs also make possible 


ordered listings of geophysical properties (interval bulk density, 
overburden density, interval velocity, velocity to the surface, grain 
density, water content, carbonate content, porosity, and saturation of 
the rocks). The characteristics and ili 
discussed. 


ities of the data bank are 


20809 Nuclear proliferation and the near-nuclear countries. 
Marwah, O.; Schulz, A. (eds.). Philadelphia; Ballinger Publishing 
Co. (1975). 362p. 

From Conference on nuclear proliferation; Worcester, MA 
(13 Mar 1975). 

The process of nuclear proliferation and its consequences for 
the international political system is examined by focusing on the 
issues in the nuclear-strategic debate that divide first and second 
order states. Information is included on: the US-USSR arms race; 
SALT agreement; the Non-Proliferation Treaty; the nuclear aspira- 
tions and policies of India, Middle Eastern countries, South Africa, 
Japan, Brazil, and Argentina; and assessment of the risks related to 
the nuclear fuel cycle and nuclear weapons. (LCL) 


20810 (SAND—76-0264(Vol.2)(No.2), pp 9-11) Laser strain 
seismometer for nuclear yield determinations and scientific studies. 
Garbin, H.D. Aug 1976. 

In Sandia Technology. 

A laser strain seismometer for shot diagnostics and yield 
determination in the development of nuclear explosives is now in full 
operation. Instrument characteristics and seismometer measurements 
are briefly discussed. (PMA) 


CIVIL USES 
REFER ALSO TO CITATION(S) 21034 


20811 (TID—27214) Project Rio Blanco, LLL technical studies. 
(CER Geonuclear Corp., Las Vegas, Nev. (USA)). 2 Aug 1971. 
Contract W-7405-ENG-48. 63p. Dep. NTIS $4.50. 

LLL, in order to sony oa the formulation by CER of a 
Project Rio Blanco definition document, undertook technical studies 
in several as areas. Those studies, lent on rock proper- 
ties at the Rio Blanco site, should be consi to be very prelimi- 
nary in nature since the only rock samples available to LLL were 
obtained several miles from the projected location of the Rio Blanco 
Event. The technical studies included rock properties, prediction of 
close-in explosion effects, production, radioactivity production 
and e quality, and explosive canister assembly characteristics. 


20812 (UCID—17330) Analysis of nuclear stimulation of Reser- 
voir A, U.S.S.R. Howard, J.H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 28 Jun 1972. Contract W-7405-ENG-48. 
19p. . NTIS $3.50. 

ollowing stimulation by three nuclear explosives, the field 
rate of production of “Reservoir A”, U.S.S.R., increased very sig- 
nificantly. The potential profitability of projects such as Reservoir A 
and some = the possible causes for the increased rate of production 
are reviewed. 


20813 (UCRL—52000-76-9, pp 1-8) Soviet experience with 
peaceful uses of nuclear explosions. Nordyke, M.D. Sep 1976. 

In Energy and technology review. 

The Soviet Union is pursuing an active program for develop- 
is peaceful uses of nuclear explosions (PNE). They have reported 
16 explosions, with applications ranging from putting out oil-well 
fires and stimulating oil recovery to creating instant dams and canals. 
The data reported generally agree with U.S. experience. Seismic 
data collected by western sources on explosions outside the known 
Soviet test sites indicate that the Soviet program is at least twice as 
large as they have reported. The accelerated pace of these events 
suggests that in some applications the Soviet PNE program is 
approaching routine industrial technology. 


20814 (UCRL—78744) Project Rio Blanco: additional produc- 
tion and reservoir Ballou, L.B. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Nov 1976. Contract 
W-7405-ENG-48. 33p. (CONF-761127—3). . NTIS $4.00. 

6 From 5. IAEA PNE technical meeting; Vienna, Austria (Nov 
1976). 

Additional subsurface investigations of the Rio Blanco deto- 
nation region and adjacent reservoir have been underway since the 
last technical meeting at IAEA. The lowermost explosion cavity has 
been reentered and a production test from it was performed. A dry 
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gas volume of 7.6 x 10° m* (27 Mmscf) was withdrawn. Chemical 
and radiochemical analyses of this gas show that (1) the yield of the 
bottom explosive was 31 +- 2 kt; (2) the cavity/chimney volume 
was 2.4 x 10* m* (8.4 x 105 ft*); (3) about 7 percent of the tritium 
produced is associated with the gas; and (4) a slight (approximately 
0.1 percent) gas contribution from the middle explosion region was 
noted. The reservoir/chimney model implies an unstimulated reser- 
voir flow capacity of 0.15 mdarcy-m (0.50 md-ft) connected to the 
bottom chimney region. A cavity radius of 21 +- 3 m (70 +- 10 ft) 
was deduced. Unstimulated reservoir production parameters were 
investigated in a well offset 190 m (625 ft) from the emplacement 
hole. Insufficient productivity was obtained in the Mesaverde forma- 
tion (in which the bottom explosive was detonated) to evaluate 
reservoir properties. The productive sandstones in the Fort Union 
formation adjoining the top detonation region were individually 
evaluated. Their aggregate flow capacity was determined to be 0.14 
+- 0.2 mdarcy-m (0.45 +- 0.08 md-ft). A numerical simulation 
model which incorporates these data is described. The lack of a 
high-permeability connection between the three explosion regions 
remains unexplained. The two chimney reentry wells have been 
cemented to the surface and abandoned. The offset well has been 
plugged in a way which preserves the option for additional subsur- 
face investigation in the future. Project facilities have been removed 
and the site restored to conditions which minimize environmental 
impact. 
20815 (UCRL—78745) Ground motion and building damage 
from underground nuclear detonations. Holzer, F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Nov 1976. Contract 
W-7405-ENG-48. 30p. (CONF-761127—1). Dep. NTIS $4.00. 

From 5. IAEA PNE technical meeting; Vienna, Austria (Nov 
1976 


Following the Rulison detonation (43 kt at 2570 m), the 
damage sustained by houses in the communities surrounding that 
experiment showed a marked correlation with the acceleration spec- 
trum in the .05 to .2 sec period range. This correspondence was used 
to predict the damage from the Rio Blanco experiment (three 30 kt 
explosives detonated simultaneously at depths of 1780, 1900, and 
2040 meters). Data from Rio Blanco agree substantially with predic- 
tions, and have been used to extend the range of the motion-damage 
correlation. Since Rio Blanco caused damage to only 66 buildings in 
communities where ground motions were measured (compared to 
167 for Rulison), statistics are poor, and the data show considerable 
scatter. Nevertheless, with the aid of data from explosions at the 
Nevada Test Site, the damage correlation curve can now be ex- 
tended to motions equivalent to the limit of perception. The Rio 
Blanco data also give additional confidence in the ground motion 
prediction procedure which scales both yield and depth of burial. 
The method shows that peak accelerations increase with both yield 
and depth, and response spectra for deeper explosions are enhanced 
in the damage-causing frequency interval. Motions from Gasbuggy, 
Rulison, and Rio Blanco—all detonated in sedimentary basins—are 
essentially consistent with this theory. Conversely, detonations at 
shallow depths and in more compactible media such as alluvium 
would cause lower-amplitude accelerations. 


WEAPONRY 
REFER ALSO TO CITATION(S) 19846 


20816 Laser triggered switching of a pulsed oil filled 
spark gap. Guenther, A.H.; Zigler, G.L.; Bettis, J.R.; Copeland, R.P. 
(Air Force Weapons Lab., Kirtland AFB, NM). pp 441-450 of In 
Energy storage, compression, and switching. Bostick, W.H. (ed.). 
New York; Plenum Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

A focused, Q-spoiled laser, aligned along the interelectrode 
axis of a pulse charged switch assembly, was used to initiate the 
conduction of an overvolted transformer oil filled gap. Laser power 
varied between 5 and 200 MW and the voltage pulse exhibited a 
risetime of 500 nsec to a voltage of 700 kV. A parametric study of 
the factors affecting the delay between the laser pulse arrival at the 
gap and conduction of the gap was accomplished, in which the 
effect of the focal point location, laser power, switch polarity and 
voltage on the gap at laser arrival was determined. Delay times as 
short as 12 nsec were recorded with jitter, a measure of reproducibil- 
ity, in the low nanosecond region. 


20817 (SAND—76-0264(Vol.2)(No.2), pp 5) Simulated nuclear 
blast testing for aircraft segments. Vigil, M.G. Aug 1976. 

In Sandia Technology. 

A brief description is given of a shock tube facility for 
simulation of nuclear blast environments. Aircraft vulnerability tests 
are currently being conducted. (PMA) 
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ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 20217 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 20860 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 19224, 19225, 19227, 19628, 
20218, 20430, 20850, 20854, 20855, 20856, 20857, 21024, 21025, 
21028, 21029, 21035 


20818 (ANL—75-60(Pt.3), pp 45-50) Acidity in rainfall. Tisue, 
G.T.; Kacoyannakis, J. 1975. 

In Radiological and Environmental Research Division annual 
report, January—December 1975. 

The reported increasing acidity of rainfall raises many inter- 
esting ecological and chemical questions. In spite of extensive studies 
in Europe and North America there are, for example, great uncer- 
tainties in the relative contributions of strong and weak acids to the 
acid-base properties of rainwater. Unravelling this and similar prob- 
lems may require even more rigorous sample collection and analyt- 
ical procedures than previously employed. Careful analysis of titra- 
tion curves permits inferences to be made regarding chemical com- 
position, the possible response of rainwater to further inputs of acidic 
components to the atmosphere, and the behavior to be expected 
when rainwater interacts with the buffers present in biological 
materials and natural waters. Rainwater samples collected during 
several precipitation events at Argonne National Laboratory during 
October and November 1975 have been analyzed for pH, acid and 
base neutralizing properties, and the ions of ammonium, nitrate, 
chloride, sulfate, and calcium. The results are tabulated. 


20819 (CONF-760539—, pp 159-160) Regional monitoring of 
smog aerosols, Cahill, T.A. (Univ. of California, Davis). 1976. 


Frora ERDA symposium on x- and gamma-ray sources and 
preg Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 

sources and applications. 

The — aerosol consists of a complex ensemble of 
icles in an infinite combination of physical and chemical states. 
pite their importance in reducing visibility, affecting human 

health, and soiling materials, their complexity has hindered attempts 
to include detailed information on aerosols in air quality monitoring 
programs. Generally, only the total suspended particulate present at 
a site during a 24-hour period is measured. Some information on 
chemical composition is extracted from aerosol samples, but analyt- 
ical costs limit such analyses to a few important species on represen- 
tative samples. A more complete effort at monitoring the atmospher- 
ic aerosol must include some information on the particle size profile, 
as health effects, transport behavior, and light scattering phenomena 
are all highly dependent upon the size of the particulate. Yet, 
instrumentation that can deliver a sample suitable for further chemi- 
cal analysis generally yield very small amounts of mass for analysis. 
Thus, extreme sensitivity to the individual elemental components of 
the total mass loading becomes a requirement. 


(CONF-760539—, pp 161-163) Application of multi-sta- 
tion time sequence aerosol sampling and induced x-ray emission 
analysis techniques to the St. Louis regional air pollution for 
investigating sulfur-trace metal Pilotte, J.0.; Nelson, 
J.W.; Winchester, J.W. (Florida State Univ., Tallahassee). 1976. 

From ERDA ae on x- and -ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

Time sequence streaker samplers, angen: Nuclepore filters 
for aerosol collection, have been — over the 25-station St. 
Louis regional air monitoring network and operated for the months 
of July and August 1975 so as to determine aerosol composition 
variations with 2-hour time resolution. Elemental analysis of the 84 
individual time steps per station for each week of sampling is carried 
out by 5 MeV — irradiation and X-ray counting by Si(Li) 
detector, using a Van de Graaff accelerator with a special automated 
step drive sample handling device. Computer resolution of the X-ray 
spectra for the elements S, Cl, K, Ca, Ti, V, Cr, Mn, Fe Ni, Cu, Zn, 
Br, and Pb is carried out at a rate equal to the proton irradiation rate, 
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five minutes or less for each time step analysis. The aerosol particle 
sampling equipment and conditions have been designed to take 
advantage of the high sensitivity of PIXE analysis, in the nanogram 
range for the elements determined. 


20821 (CONF-760539—, pp 182-185) Precision and accuracy of 
multi-element analysis of aerosols using energy-dispersive x-ray flu- 
orescence. Adams, F.; Van Espen, P. (Univ. of Antwerp, Wilrijk, 
Belgium). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
opphenions Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

Measurements have been carried out for the determination of 
the inherent errors of energy-dispersive X-ray fluorescence and for 
the evaluation of its precision and accuracy. The accuracy of the 
method is confirmed by independent determinations on the same 
samples using other analytical methods. 


20822 (E—76-10049) Interdisciplinary applications and interpre- 

tations of ERTS data within the Susquehanna River basin. Progress 

report, 1 Jun—30 Nov 1973. McMurtry, G.J.; Petersen, G.W. (Penn- 

sylvania State Univ., University Park (USA). Space Science and 

— Lab.). Dec 1973. Contract NASS5-23133. 20p. NTIS 
50 


" No abstract available. (GRA) 


20823 (E—76-10051) Interdisciplinary applications and interpre- 

tations of ERTS data within the Susquehanna River basin. Progress 

report, 1 Feb—31 Mar 1974. McMurtry, G.J.; Petersen, G.W. (Penn- 

sylvania State Univ., University Park (USA). Space Science and 

os Lab.). 31 Mar 1974. Contract NAS5-23133. 14p. NTIS 
50. 


" No abstract available. (GRA) 


(LA—6539-PR) Aerosol research and development related 
to health hazards analysis, July 1, 1975—June 30, 1976. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Oct 1976. Contract W-7405-ENG- 
36; NIOSH-PRJ-RO72. 18p. Dep. NTIS $3.50. 

Tests evaluating the British Mines Research Establishment 
(MRE) Horizontal Elutriator for sampling airborne fibrous glass 
were completed. Results confirm that impactor characterization of 
fibrous "gs aerosols provides a reasonable approximation of the 
respirable mass fraction as defined by the American Conference of 
Governmental Industrial — (ACGIH) and the British Medi- 
cal Research Council (BMRC) standards. Supplementary fiber-sizing 
data further indicate that the impactor provides diameter related size 
separation of fibrous aerosols. Test characterization of a new 
fibrous glass aerosol indicates that it is highly respirable material 
suitable for animal inhalation studies. Machine drawings of our 
fibrous aerosol ——— have been made available to the public. 
The particulate filtration efficiency of industrial gas-vapor sampler 
tubes was determined. This filtration efficiency is of interest for 
work environments containing toxic vapors and particulates of the 
contaminant, or inert particles containing adsorbed contaminant. 
The sampler tubes collect from 70-90 percent of the particles enter- 
ing, but only 20 percent of the total is deposited on the active 
sorbent (charcoal granules). Considerable variability in collection 
efficiency between tubes was observed. Reco tions are made 
for obtaining improved contaminant estimates using these tubes. The 
preliminary design of a real-time particle sizing sampler for use in 
coal mines is described. 

20825 (NP—21269) Experimental studies on the feasibility of in- 
furnace control of SO. and NO/sub x/ emissions from industrial 
stokers. Giammar, R.D.; Coutant, R.W. (Battelle Columbus Labs., 
Ohio (USA)). 15 Dec 1975. 26p. Battelle Columbus Labs., OH. 

The feasibility of controlling emissions of SO2 and NO/sub x/ 
from industrial stoker boilers by making additions of limestone onto 
a fixed bed of coal in conjunction with the use of flue-gas recircula- 
tion, air humidification, or staged combustion (fuel bed deficient in 
air, excess air over the bed from overfire jets) was studied in ten 
proof-of-principle experiments conducted with an instrumented labo- 
ratory furnace having a grate area of | ft? The experiments were 
conducted at temperatures ranging from 1800 to 2400 F. Burnin, 
rates, bed temperatures, and flue-gas composition were monitored. 
Variables evaluated included flue-gas recirculation rates, moisture 
additions (by steam or water spray), and secon air-flow rates of, 
respectively, 0 to 40 percent, 0 to 10 t, and 0 to 100 t of 
the primary air-flow rate, fuel feed rates of 0 to 60 lb/hr, and 
limestone additions of 0 to 15 percent of the fuel feed rate. A low- 
sulfur caking coal, a free-burning coal, and coke were employed as 
fuels. The results suggest that combining two-stage combustion with 
the addition of limestone to the fuel bed offers a method of obtaining 
potentially significant reductions in the emissions of SO. and NO/ 
sub x/ from some types of stoker boilers. 


20826 (PB—245912) Use of room temperature diodes in monitor- 
ing specific gases in air, particularly methane and carbon monoxide. 
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Final report, Jul 1970—Jul 1974. Gerritsen, H.; Reuman, S.; Taylor, 
C.; Crisman, E.; Beall, J. (Brown Univ., Providence, RI (USA). 
Dept. of Physics). 31 Jul 1974. 73p. NTIS $4.50. 

Light emitting diodes of In(delta)Ga(l-delta)As have been 
prepared which produce room temperature i (IR) radiation at 
the 3.32 micron peak of the methane absorption band. Photovoltaic 
InAs detectors have also been produced, using similar technques. 
The detectors and light emitting diodes have been combined with 
commercial electronics equipment to produce a system capable of 
sensing the presence of methane ~ at concentrations of 0.1 percent 
(balance: dry Nz). Development been done on the optics and on 
balancing the second order effects of water vapor, temperature 
changes, and dust accumulations which can reach the same magni- 
tude as the signal change produced by 0.5 percent methane. Proto- 
type circuits have been developed and tested. (GRA) 


20827 (PB—249122) Air pollution and urban land use 
Tolley, G.S.; Cohen, A.S. (Chicago ty Ill. (USA). Center for 
Urban Studies). Jan 1975. 12p. NTIS $3. 

Prepared in cooperation with areliee National Lab., Ill. 
Energy and Environmental Ny ee Div. 

This paper examines the dependence of physical and econom- 
ic effects of air pollution on urban spatial arrangements in the setting 
of Chicago, it suggests some guidelines for employing land use 
meat in air pollution control. First, through an experiment in urban 

‘orm, the paper quantifies the potential impacts of land use policy on 
air pollution. Second, via an experiment in air pollution spillover 
effects, it investigates economic costs of air pollution dispersed into a 
community from outside. Together, these two experiments indicate 
both the tial benefits limitations of controlling air pollution 
through land use policy actions. This study suggests that form 
has only a limited impact on regional air quality levels. (GRA) 


20828 (PB—250113) Regional air pollution study (RAPS) emis- 
sion inventory handbook. Volume 2. Final report. (Rockwell Interna- 
tional Corp., Newbury Park, Calif. (USA). Air Monitoring Center). 
Feb 1976. Contract EPA-68-02-1081. 572p. NTIS $13.50. 

See also Volume 1, PB—249613 and Volume 3, PB—250114. 

The regional air pollution study (RAPS) for the St. Louis air 
quality control region, is the largest and most comprehensive at- 
tempt to date to obtain a quantitative understanding of urban air 
pollution. The RAPS emission inventory lanned to provide far 
more detailed information than has been yond om anywhere in the 
past; its aim is to obtain hourly data for key pollutants based insofar 
as possible, on measured values. Volume 2 deals with sources and 
their classification, and discusses point and area sources. (GRA) 


20829 Bigg cg > A of fuel nitrogen conversion to 
nitrogen oxides in combustion. Final report, Jun 1972—May 1975. 
Axworthy, A.E.; Schneider, G.R.; Shuman, M.D.; Dayan, V.H. 
(Rockwell International Corp., Canoga Park, Calif. (USA . Rocket- 
dyne Div.). Feb 1976. Contract EPA-68-02-0635. 365p. (R—9698). 
NTIS $10.50. 

The report gives results of an experimental and analytical 
investigation of chemical mechanisms involved in the conversion of 
fuel nitrogen to NO/sub x/ in combustion. The pyrolysis of — 
fuels and model fuel nitrogen compounds was investigated, dro; 
and particle combustion models were developed, and premixed 
flame burner experiments were conducted to study the conversion of 
HCN and NHs to NO/sub x/ in low-pressure CH,-O2-Ar flames. 
Decomposition rates and products were measured in helium from 
850 to 1100C for pyridine, benzonitrile, quinoline, and pyrrole; 
products were measured for six No. 5 fest ai, ono erate ot and 
two coals. HCN was the major nitrogen-containing pyrolysis prod- 
uct: the amount formed increased with temperature. NHs was a 
minor product and little if any Nz was formed. The burner experi- 
ments demonstrated that fuel NO forms relatively slowly above the 
luminous zone in the same region where CO is oxidized to CO2 or 
later. Although HCN and gave similar yields of NO, the NHs 
reacted very early in the flame front; most of the HCN survived the 
luminous zone and then reacted slowly. A mechanism was wr go 
in which fuel NO forms via the reaction: O /sub+/ NCO yields NO 
/sub+/ CO. (GRA) 


20830 (PB—250382) Area source emission inventory for Fulton, 
Dekalb, Cobb, and Gwinnett Georgia. Volume I. 
(PEDCO-Environmental Specialists, Inc., Cincinnati, Ohio (USA); 
Georgia Dept. of Natural Resources, Atlanta (USA)). Sep 1975. 
Contract EPA-68-02-1375. 135p. NTIS $6.00. 

Prepared in cooperation with Georgia Dept. of Natural Re- 
sources, Atlanta. See also PB—250383. 

This project, in two volumes, was undertaken to 
E an inventory area sources of particulates, SO/sub x/, CO, 

and NO/sub x/ emissions in the five-county metro- 

politan Atlanta area for use in analysis and modeling of air quality in 
this designated Air Quality Maintenance Area for the 1975- 
a Base year ot pees are projected oh 1975, 1980, ne 
1 as specified in EPA's a governing the preparation of 
Air Quality Maintenance Plans. Total emissions in thirty categories, 
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including fugitive dust, were allocated into grid squares covering the 
catire sive ‘The canasions for each grid ‘ere ettimated by use of 
EPA's ‘Area-2 Program.’ Other required ape data for this 2 

are fuel usage totals and emission factors. was vodified 
to accept data input from up to twenty-five source categories 
requiring both emission calculation and apportioning, and from ten 
other categories which are best treated as point sources. (GRA) 


20831 apt he op ee source emission inventory for Fulton, 
Dekalb, Cobb, Clayton, and Gwinnett Counties, Georgia. Volume II. 
(PEDCO Environmental S ts, Inc., Cincinnati, 
Ohio WUSA): G homey t. of Natural Resources, Atlanta (USA)). 
Sep “Somers PA pore 8 —_ a Dae 9 
in cooperation wi eorgia t. of Natural Re- 
sources, Atlanta. See also PB—250382. 

Volume 2 of a two-volume report on a project to inventory 
air pollution sources in the metropolitan Atlanta area contains tables 
of statistical data on emission factors (particulates, sulfur and nitro- 

oxides, carbon monoxide, and hydrocarbons), house heati 
uels by county in the 5 county study region, point sources, 
square emission totals and projections, and apportioning values “4 
category. (GRA) 


20832 (PB—250386) Area source emission inventory for Chat- 
ham County, Georgia. Volume I. (PEDCO-Environmental S ts, 
Inc., Cincinnati, Ohio (USA)). Oct 1975. Contract EPA-68-02-1375. 


131p. NTIS $6.00. 
Prepared in cooperation with Georgia Dept. of Natural Re- 
sources, Atlanta. See also PB—250387. 
A two-volume report is made on a project undertaken to 
- an inventory of area sources of particulates, SO/sub x/, CO, 
and NO/sub x/ emissions in the Savannah area for 
use in analysis and modeling of air quality in this designated Air 
Quality Maintenance Area for the period 1975-1985. Base year 
(1973) emissions are projected to 1975, 1980, and 1985, as specified in 
EPA's regulations governing the _—— of Air Quality Mainte- 
nance Plans. Total emissions in thirty categories, including fugitive 
dust, were allocated into grid squares covering the entire area. The 
emissions for each grid were estimated by use of EPA's ‘Area-2 
Pro, .’ Required input data are fuel usage totals and emission 
factors. (GRA) 


20833 (PB—250585) SO. abatement for stationary sources in 
Japan. Final report, Jul 1974—Mar 1975. Ando, J.; Isaacs, G.A. 
(PEDCO-Environmental Specialists, Inc., Cincinnati, Ohio (USA); 
Chuo Univ., Tokyo (Japan)). Jan 1976. Contract EPA-68-02-1321. 
195p. NTIS $7.50. 

See also PB—250586 Prepared in cooperation with Chuo 
Univ., Tokyo (Japan). 

The report describes the status of desulfurization technolo 


in Japan up to January 1975, with emphasis on the recovery of 

in lime/limestone based processes. It discusses the current status of 
desulfurization technologies, including hydrodesulfurization of oil, 
decomposition of residual oil, ication of coal and oil, and flue 


gas desulfurization ee ajor Japanese FGD processes are 
examined in detail. Technical and economic aspects of the systems 
are discussed, and the processes are evaluated for potential U.S. 
application. Principal by-products of the various systems are dis- 
cussed. The report also contains background information on energy 
usage, fuel resources, and projected pollutant abatement require- 
ments in Japan. (GRA) 


20834 (PB—250586) NO/sub x/ abatement for stationary 
sources in J Final report, Jul 1974—Mar 1975, Ando, J.; 
Tohata, H.; Isaacs, G.A. (PEDCO-Environmental Specialists, Inc., 
Cincinnati, Ohio (USA); Chuo Univ., Tokyo (Japan)). Jan 1976. 
Contract EPA-68-02-1321. 116p. NTIS $5.50. 

in cooperation with Chou Univ., Tokyo (Japan). 
See also PB—250585. 

The report summarizes regulations for NO/sub x/ abatement 
in Japan, describes techniques for abatement by means of combustion 
control, and analyzes in detail current wet and or processes for 
denitrification of flue gases. The major fuel in a is heavy 
residual oil. Lesser amounts of coal are used. Nat gas usage is 
insignificant. Six different low-NO/sub x/ oil burner designs are 
discussed. Eleven major NO/sub x/ scrubber plants have been 

completed or are nearing completion. Descriptions of the major 
NOy sub x/ removal processes are included. The chemistry of NO/ 
sub x/ liquid reactions is discussed as it applies to the various 
scrubber processes: advantages and disadvantages of the ——_ 
are listed. aka and development projects in Japan are 
also discussed. (G 


20835 (PB—250724) Evaluation of R and D investment alterna- 
Oe Oe Se oe ee ee eee 
report, Mar—Dec 1974. Caceres, S.; Do, L.; Gonzalez, N.; Khan, 
H.A.; Mathur, G.K. (M.W.) Co., Houston, Ten, (USA)). 
Aug 1975. Contract EPA -1308. 270p. NTIS $9.00. 

See also report dated Sep 1974, PB—238263. 
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The report gives results of an extension of work done in Part 
1 of the study, reported in September 1974. Of the five major sources 
of sulfur oxide emissions studied in Part 1, new or enlarged data 
bases are presented for three: utility plants, industrial boilers, and 
sulfuric acid plants. Cost models developed for the wet limestone 
process and the Wellman/Allied process are applied to these source 
groups, and the results summarized. Application of the Wellman/ 
Allied system to Claus plants is also discussed. Economics are shown 
for a ‘packaged’ limestone scrubbing system for small industrial 
boilers. Cost models, derived from the model for substitute natural 
gas plants developed in Part 1, are included for low-Btu and interme- 
diate-Btu gas plants. Production costs of substitute natural gas, low- 
Btu gas, and solvent refined coal are presented, based on actual coal 
prices in the U.S. (GRA) 


20836 (PB—251070) Atmospheric emissions survey of the sour 
gas . Final report. Mullins, B.J. Jr.; Solomon, 
D.E.; Austin, G.L.; Kacmarcik, L.M. (Ecology Audits, Inc., Dallas, 
Tex. (USA)). Sep 1975. Contract EPA-68-02-1865. 135p. NTIS 
$6.00 


Atmospheric emissions from the gas processing industry 
originate from compressor and pump engines, boilers for process 
heating and solution regeneration, and gas ‘sweetening’, the removal 
of hydrogen sulfide from the natural gas. This research effort con- 
cerned itself only with emissions from gas sweetening processes, 
primarily the amine type processes because of the widespread use of 
amine processes to the exclusion of other sweetening processes. 
Emissions from gas sweetening are the combustion products of the 
acid waste gases following their removal from the raw natural gas, 
and include sulfur dioxide with negligible emissions of particulates, 
nitrogen oxides, hydrocarbons and carbon monoxide. An emissions 
factor for SO. was developed. SO2 emissions from gas sweetening 
are directly proportional to the mol percentage of HeS in the intake 

to the sweetening plant. Emissions are calculated by multiplying 
the whole number representing mol percent H2S by the factor 1685 
to get pounds of SO: per million cubic feet of intake gas sweetened. 
When the concentration of H2S is not known, a table is presented 
giving average H2S concentrations in gas produced in Air Quality 
Control Regions. New Source Classification Codes are proposed for 
the industry. A list of over 1,000 gas processing plants is presented 
with notes on their emissions. (GRA) 


20837 (PB—251157) Community health environmental surveil- 
lance studies (CHESS) air pollution monitoring handbook: manual 
methods. Barnard, W.F. (Health Effects Research Lab., Research 
Triangle Park, N.C. (USA)). Jan 1976. 135p. (EPA—600/1-76-011). 
NTIS $6.00. 

The document is a methods manual handbook for the Com- 
munity Health Environmental Surveillance Studies program. It 
covers total suspended particulates, total suspended nitrates, total 
suspended sulfates, respirable suspended particulate, sulfur dioxide, 
and nitrogen dioxide. The manual is to be used as a reference 
publication. (GRA) 


20838 (PB—251174) State implementation plan emission regula- 
tions for sulfur oxides: fuel combustion. Final report. Crenshaw, J.D.; 
Kuo, C.H.; Potter, J.D. (Environmental Protection Agency, Re- 
search Triangle Park, N.C. (USA).:Office of Air Quality Planning 
and Standards). Mar 1976. 82p. (EPA—450/2-76/002). NTIS $5.00. 

This report presents a one-page summary of each state's 
implementation plan (SIP) regulations for sulfur oxides. The report 
also explains the relationship between the SIP regulations, the Na- 
tional Ambient Air Quality Standards, and the Federal Standards of 
Performance for New Stationary Sources, and briefly analyzes the 
‘GRAD types of emission regulations which appear in the SIPs. 


20839 (PB—251621) Evaluation of eight novel fine particle col- 
lection devices. Final task report, Feb—Nov 1975. Cooper, D.W.; 
Wang, R.; Anderson, D.P. (GCA Corp., Bedford, Mass. (USA)). 
Feb 1976. Contract EPA-68-02-1316. 192p. (GCA-TR—75-28-G). 
NTIS $7.50. 

The report summarizes IERL-RTP sponsored evaluations of 
eight novel control devices: Aronetics Two-Phase Jet Scrubber, 
Braxton Sonic Agglomerator, Centrifield Scrubber (Entoleter 
Corp.), Cleanable High Efficiency Air Filter (CHEAF, Johns-Man- 
ville), Dynactor Scrubber (RP Industries), Lone Star Steel Steam 
Hydro Scrubber, Mystaire (Heat Systems-Ultrasonics, Inc.), and 
Pentapure Scrubber (Purity Corp.). For each device is given a 
description, potential applications, theory of operation, collection 
efficiency (as a function of icle size), power consumption, and 
waste dis techniques. Methods are detailed for comparing col- 
lection efficiencies and costs. The general theory of collection in 
scrubbers and by high porosity filters is presented to indicate the 
(GRAD parameters and their influence on collection efficiency. 


20840 (UCRL—78176) Recent advances in the simulation of 
regional air quality. Knox, J.B. (California Univ., Livermore (USA). 
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Lawrence Livermore Lab.). Aug 1976. Contract W-7405-ENG-48. 
43p. (CONF-760951—1). Dep. NTIS $4.00. 

From 7. international technical meeting on air pollution mod- 
eling and its ten: Airlie, Virginia, United States of America 
(USA) (7 Sep 1976). 

For the past several years the ERDA, NSF, and more recent- 
ly the EPA has sponsored research at LLL for development, valida- 
tion, and —— of regional air quality models for passive and 
reactive pollutants emitted from distributed sources or multiple point 
sources. Although the motivation of the research is agency depen- 
dent, the basic capability required is a rational framework of relating 
distributed and complex sources to the temporal spatial pollutant 
distributions that evolve through transport-diffusion, chemical trans- 
formation, and deposition (or surface absorption) in regions of about 
10* km? including effects of complex terrain. Models developed to 
date that are subject to on-going validation are described. 


20841 Studies on the vapor behavior of selected polychlorinated 
biphenyls. Haque, R.; Kohnert, R. (Oregon State Univ., Corvallis). J. 
Environ. Sci. Health, Part B; 11: No. 3, 253-264(1976). 

The vapor loss of several PCB isomers from stainless steel 
planchets surfaces has been studied. Experiments were carried out 
under two different conditions. In one case, the vapor loss was 
observed from 2 molecular layers of PCB, while in the other series, 
the loss from approximately 200 molecular layers was observed. In 
both cases the loss of PCB from the surface was substantial, although 
the controlling mechanism of vapor loss was different. In the first 
case, the transport was approximated by a simple first order rate law, 
whereas in the latter case, it was a diffusion controlled process. In 
general, the vapor loss decreased with increasing number of chlorine 
atoms present in the isomer. The 4,4’-dichlorobiphenyl showed a 
deviation as compared to others indicating that such factors as the 
electronic distribution, position of chlorine atom on the biphenyl 
ring and symmetry of the molecule are also important in discussing 
the vapor transport. 


20842 Reduction of gaseous pollutants in combustion flue gas. 
Craig, G.D.; Feuling, D.T.; La Haye, P.G. (to Aqua-Chem, Inc.). 
US Patent 3,955,909. 11 May 1976. Filed date 12 Jul 1974. 10p. 

Fuel is burned in a primary combustion chamber with less 
than the air required for stoichiometric combustion so that the 
combustion gases have a high carbon monoxide (CO) and hydrocar- 
bon content and the temperature of the gases is held below that at 
which significant nitrogen oxides (NO/sub x/) would be produced. 
The combustion are then passed through a secondary combus- 
tion zone in which more air is injected into the gas stream to oxidize 
the CO and hydrocarbons to carbon dioxide (CO2). The secondary 
burner comprises a plurality of foraminous tubes through which 
secondary air is emitted. Combustion in the secondary zone is 
maintained at a temperature below that at which nitrogen oxides 
(NO/sub x/) will be produced in significant quantities. 10 Claims, 7 
Drawing Figures. 


20843 High capacity sulfur oxide-acceptors and their preparation. 
Naber, J.E.; Ramsbotham, J. (to Shell Oil Co.). US Patent 3,957,952. 
18 May 1976. Priority date 19 Mar 1973, United Kingdom of Great 
Britain and Northern Ireland (UK). 10p. 

When copper-containing acceptors for removal of sulfur 
oxides out of waste gases are being prepared by impregnating an 
alumina-containing carrier which has been calcined at a temperature 
above 780°C with a solution containing cations of one or more of 
the metals aluminum, magnesium, titanium and/or zirconium either 
prior to or simultaneously with the impregnation with a solution 
containing copper cations, the capacity of the acceptor for sulfur 
oxides can be substantially increased by impregnating the carrier 
with a solution containing cations of one or more alkali metals either 
subsequent to or simultaneously with the impregnation employing 
the solution containing aluminum, magnesium, titanium and/or zir- 
conium cations. 10 Claims, No Drawings. 


f con ydrogen sulphide by 
means of amines. Carmassi, M.; Louvel, B.; Vandesande, G. (to 
Societe Nationale des Petroles d'Aquitaine). US Patent 3,958,943. 25 
May 1976. Priority date 1 Jun 1971, France. 6p. 

An improved process for purifying gas containing hydrogen 
sulphide and possibly other ok impurities, by means of amines, 
consisting of absorption of these impurities by contact between the 
gas for purification and an amine solution, particularly a mono- or di- 
ethanolamine solution, steam regeneration of the amine solution after 
it has fixed the acid compounds, and recycling of the regenerated 
solution to the absorption zone, characterized by the fact that the 
sulphur content of the regenerated amine solution is kept at an 
optimum level by varying the flow of regenerating steam. This 
improved process ensures better elimination of acid compounds, 
particularly hydrogen sulphide, by means of amines, and keeps the 
cost of purification as low as possible. 3 Claims, 2 Drawing Figures. 


20845 Desulfurization process. Furuta, I.; Y ia, K.; Masuda, 


T. (to Kobe Steel, Ltd.). US Patent 3,959,441. 25 May 1976. Priority 
date 3 Aug 1973, Japan. 6p. 
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Sulphur dioxide is removed from a stack gas by bringing said 
gas containing SO: into contact with an absorbing solution pi 
by — an hydroxide of a metal from either Groups II, III and 
VIII of the periodic table to an aqueous solution of a halide of said 
metal, wherein the hydroxide is present in an amount of from 0.3 to 
0.8 weight percent. 9 Claims, 5 Drawing Figures. 


20846 Method for removing sulfur dioxide from combustion ex- 
haust gas. Morita, T.; Kobayashi, A.; Funahashi, I.; Matsuda, T.; 
Naoki, M.; Kawamata, N.; Fukui, J. (to Kureha Kagaku Kogyo 
Kabushiki Kaisha). US Patent 3,961,021. 1 Jun 1976. Priority date 25 
Sep 1973, Japan. 12p. 

Sulfur dioxide can be removed from a combustion exhaust gas 
and converted to on by first scrubbing a sulfur dioxide-contain- 
ing combustion exhaust gas with an aqueous alkali sulfite solution to 
form an alkali bisulfite-containing aqueous solution and then treating, 
within a closed system, the thus formed aqueous bisulfite solution 
with a calcium compound. The efficiency of the sulfur dioxide 
removal can be increased greatly by adding a portion of alkali sulfite 
aqueous solution circulating in the system to at least a portion of 
filtrate from the gypsum separation process to precipitate metallic 
ionic impurities contained in the filtrate in the form of salts and 
separate these salts by filtration, and then recirculating the filtrate 
from the salt separation process to the absorption system. 18 Claims, 
2 Drawing Figures. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 19439, 20018, 20772, 20864, 
20982, 21025 


20847 (BNWL—21 19) Airborne ***Pu and *°°Pu associated with 
the larger than “respirable” resuspended particles at Rocky Flats 
during July 1973. Sehmel, G.A. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Sep 1976. Contract E(45-1)-1830;E(29- 2)- 
3533. 40p. Dep. NTIS $4.50. 
In July 1973, a field experiment was conducted at Rocky 

Flats to measure plutonium resuspension. Previously, for this experi- 
ment, airborne plutonium concentrations in respirable size ranges 
were reported. Concentrations were measured at three sites between 
the eastern security fence and eastern cattle fence. On 13 nonrespira- 
ble particle diameter ranges between 10 and 210 ym, ***Pu concen- 
trations range from 10~* to 10~* wCi/g. Airborne ***Pu concentra- 
tions as a function of particle diameter ranged from 10~® to 1075 
pCi/g. Both ***Pu and 7°°Pu were found on all particle diameter 
ranges. Airborne plutonium fluxes on nonrespirable particles de- 
creased with both height and distance. The nonrespirable total 7*°Pu 
flux ranged from | x 10~ to 6 x 10° * wCi/m*/day. Airborne ***Pu/ 
239Pu ratios were always equal to or greater than similar ratios 

rted measured on the ground surface. Ground surface ratios 
ranged from 1.5 x 10~? to 2.2 x 10~2. Only near the eastern security 
fence were airborne ratios similar to ae level ratios. At the 
eastern security fence, airborne *** Pu ratios ranged from 0.2 
to 0.4. These airborne ratios were oe order of magnitude greater 
than ground surface ratios. Increased ratios indicate ***Pu is more 
readily resuspended at greater distances from the eastern security 
fence than near the eastern security fence. 


20848 (DPSPU—75-25-1) Releases of radioactivity at the Savan- 
nah River Plant, 1954—1975. Ashley, C.; Zeigler, C.C. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
Jul 1976. Contract E(07-2)-1. 83p. Dep. NTIS $5.00. 

This report contains summaries of releases of radioactivity to 
the environs from the Savannah River Plant for each year since 
plant startup (1954-1975). It also contains monthly summaries of 1975 
releases from major emission sources (Separations and Reactor 
Areas). Releases for the years 1954 through 1959 are reassessed and 
assigned release values for long-lived specific radionuclides. These 
long-lived radionuclides (half lives greater than one year) are the 
only radionuclides included for the years 1954 through 1970. Begin- 
ning in 1971 all detectable radionuclides are included. The tabulated 
data, now compiled by computer, will be updated annually. All 
measured migration of radioactivity from the F- and H-Area seepage 
basin systems to Four Mile Creek, and from the K-Area containment 
basin to Pen Branch is listed in the release summaries and will be 
updated annually. 


20849 (LA—6546) Performance of multiple HEPA filters 
against plutonium aerosols. Gonzales, M.; Elder, J.C.; Tillery, M.1.; 
Ettinger, H.J. (Los Alamos Scientific Lab., N.Mex. (USA)). Nov 
1976. Contract W-7405-ENG-36. 15p. . NTIS $3.50. 
Performance of multiple stages of high-efficiency particulate 
air (HEPA) filters has been verified against plutonium aerosols 
similar in size characteristics to those challenging the air-cleaning 
systems of plutonium-processing facilities. An experimental program 
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was conducted to test each filter in systems of three HEPA filters 
operated in series against ***PuO: aerosols as high as 3.3 x 10"° dis/s 

. m° in activity concentration and ranging from 0.22 um to 1.6 pm in 
activity median aerodynamic diameter (amad). Mean penetration 
ratio of downstream to upstream concentration) of each of the three 

ters in series was below 0.0002, but it apparently increased at each 
successive filter. Penetration vs size measurements showed that 
maximum penetration of ***PuO2 occurred for sizes between 0.4- 
and 0.7-u~m aerodynamic diameter (D/sub ae/). HEPA filter pene- 
tration at half of rated flow differed little from full-flow penetration. 


por (UCRL—51444-76) Program report: FY 1976, Atmospher- 

and Geophysical Sciences Di Physics Department. Knox, 
r B.; Orphan, R.C. (eds.). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 1 Sep 1976. Contract W-7405-ENG-48. 46p. 
Dep. NTIS $4.00. 

The Atmospheric Release Advisory Capability (ARAC), with 
its central facility located at LLL, is meeting the long-term need for 
rapid and accurate regional dose-to-man estimates of nuclear materi- 
- released as a result of accidents, operations, or terrorism acts. 

os So past two years, ARAC has been used in four potential 
WAR SPOT events and for one accidental release. Continuing 
research, in terms of new modeling techniques, simulation of region- 
al tracer experiments, and other verification activities, support this 
capability. rgency response is currently being upgraded to 
evaluate the consequences of atmospheric releases at selected nucle- 
ar facilities and for potential acts of nuclear terrorism anywhere in 
the Northern Hemisphere. Regional modeling was also applied in 
monitoring SO2-sulfate concentrations in the northeastern USA. 


20851 (UCRL—78272) Online high sensitivity measurement 
system for transuranic aerosols. Kordas, J.F.; Phelps, P.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 13 Oct 1976. 
Contract W-7405-ENG-48. Sp. (CONF-761006—16). Dep. NTIS 


From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

A measurement system for transuranic aerosols has been 
designed that will be able to withstand the corrosive nature of stack 
effluents and yet have extremely high sensitivity. It will be capable 
of measuring 1 maximum permissible concentration (MPC) of pluto- 
nium or americium in 30 minutes with a fractional standard deviation 
of less than 0.33. Background resulting from ?"*Po is eliminated by 
alpha energy discrimination and a decay scheme analysis. A micro- 
processor controls all data acquisition, data reduction, and instru- 
ment calibration. 


20852 Environmental contamination from radioactive sodium 
burning in nuclear power stations. Kobzar, I.G.; Kotikov, P.I.; Che- 
chetkin, Yu.V. Sov. At. Energy (Engl. Transl); 39: No. 2, 704- 
—* 1975). 

975) ranslated from At. Energ. (USSR); 39: No. 2, 116-117(Aug 
1975). 


If radioactive sodium coolant at a temperature above 300°C 
escapes in a nuclear reactor, it can burn to produce a large amount 
of radioactive aerosol. If this escapes from the building, the whole 
area around the station may be contaminated. The extent of this 
contamination is dependent on the type and form of the source 
(reactor building and gas stack), as well as on the physicochemical 
characteristics of the aerosol (chemical composition, particle size, 
density), and on the meteorological conditions (direction and 
strength of wind, extent of turbulent diffusion, precipitation, and so 
on). Recommendations have been made on calculating the dispersal 
of such a material near the ground. We have examined whether 
these relationships are applicable to contamination by sodium com- 
bustion products. 


20853 Interpretation of near-background environmental surveil- 
lance data by distribution analysis. Waite, D.A.; Bramson, P.E. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). pp v.2 
p.291-302 of In Biological and environmental effects of low-level 
radiation. Vienna; IAEA (1976). 

From Symposium on biological effects of low-level radiation 
rtinent to protection of man and his environment; Chicago, III, 
SA (3 Nov 1975). 

In recent years, environmental impact assessment of nuclear 
facilities has become synonymous with the accumulation and inter- 
pretation of near-background environmental radiation surveillance 
data. However, data interpretation techniques have not completed 
the transition from dealing with readily detectable atomospheric 
radioactivity contamination to the very low levels of radiation now 

resent. Regulatory requirements for collection and interpretation of 
eon sath environmental surveillance data necessitate the develop- 
ment of more effective data interpretation techniques. The a — 
tion of distribution analysis techniques to interpretation of near- 
background data is presented as it applies to several important 
problem areas. Specifically treated are (1) the quantification of 
typical background environmental levels and expected maximum 
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variability of these levels, (2) systemization of seasonal or yearly 
variations in background, (3) identification and differentiation of 
plant contributions to environmental contamination inventories from 
naturally occurring contamination, and (4) derivation of annual 
average concentration numbers from data including less-than-detect- 
able values. Present methodology being applied to these problem 
areas is discussed and compared with capabilities and mechanics of 
distribution analysis techniques. The mechanics of applying distribu- 
tion analysis methodology are illustrated by organizing authentic 
environmental surveillance data and analysing several of the example 
problem areas by these techniques. The objective of this discussion is 
to present the mechanics of application in a format for easy and 
direct application to problems related to the interpretation of near- 
background environmental surveillance data. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 20021 


REGULATIONS 
REFER ALSO TO CITATION(S) 20838 


20854 (PB—248392) Implementation plan review for Massachu- 
setts as required by the Energy Supply and Environmental Coordina- 
tion Act. Final report. (TRW/Environmental Services, Vienna, Va. 
(USA)). Dec 1974. Contract EPA-68-02-1385. 67p. NTIS $4.50. 

Section IV of the Energy Supply and Environmental Coordi- 
nation Act of 1974, (ESECA) requires EPA to review each State 
Implementation Plan (SIP) to determine if revisions can be made to 
control regulations for stationary fuel combustion sources without 
interfering with the attainment and maintenance of the national 
ambient air quality standards. This document, which is also required 
by Section IV of ESECA, is EPA's report to the State indicating 
where regulations might be revised. (GRA) 


20855 (PB—248393) Implementation plan review for South 
Dakota as required by the Energy Supply and Environmental Coordi- 
nation Act. Final report. (TRW/Environmental Services, Redondo 
Beach, Calif. (USA)). Jan 1975. Contract EPA-68-02-1385. Sip. 
NTIS $4.50. 

Section IV of the Energy Supply and Environmental Coordi- 
nation Act of 1974, (ESECA) requires EPA to review each State 
Implementation Plan (SIP) to determine if revisions can be made to 
control regulations for stationary fuel combustion sources without 
interfering with the attainment and maintenance of the national 
ambient air quality standards. This document, which is also required 
by Section IV of ESECA, is EPA's report to the State indicating 
where regulations might be revised. (GRA) 


20856 (PB—248394) Implementation plan review for Oklahoma 
as required by the Energy Supply and Environmental Coordination 
Act. Final report. (TRW/Environmental Services, Redondo Beach, 
bre (USA)). Dec 1974. Contract EPA-68-02-1385. 67p. NTIS 


Section IV of the Energy Supply and Environmental Coordi- 
nation Act of 1974, (ESECA) requires EPA to review each State 
Implementation Plan (SIP) to determine if revisions can be made to 
control regulations for stationary fuel combustion sources without 
interfering with the attainment and maintenance of the national 
ambient air quality standards. This document, which is also required 
by Section IV of ESECA, is EPA's report to the State indicating 
where regulations might be revised. (GRA) 


20857 (PB—250374) Technical guide for review and evaluation of 

schedules for air pollution sources. Final report. (PEDCO- 
Environmental Specialists, Inc., Cincinnati, Ohio (USA)). Aug 1973. 
Contract EPA-68-02-0607. 279p. NTIS $9.25. 

Prepared in cooperation with Research Triangle Inst., Re- 
search Triangle Park, N.C. 

Estimates are given of time periods which are as expeditious 
as practicable for applying reasonably available control technology, 
including process modifications as well as add-on control devices or 
equipment, to various air pollution source categories. Process de- 
scriptions are given for the sources. These model compliance sched- 
ules indicate time periods required for completing increments of 
progress and achieving milestones as required by 40 CFR 51.15. 
Schedules are given for 34 industries in the following source catego- 
ries: stationary combustion, solid waste disposal, evaporation 


sources, chemical processes, agricultural products, primary metallur- 


gical processes, secondary metallurgical processes, mineral indus- 
tries, petroleum industry, pulp and paper. (GRA) 
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ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 19436 


20858 Small mammal energetics in grassland ecosystems. French, 
N.R.; Grant, W.E.; Grodzinski, W.; Swift, D.M. (Colorado State 
Univ., Fort Collins). Ecol. Monogr.; 46: No. 2, 201-220(Spr 1976). 

Results of quantitative sampling of mammal populations 
at different grassland sites for a 3-yr period are compared to evaluate 
the energy requirements and consumption, according to trophic 
levels, for total mammal communities at all seasons in different 
years. The purpose was to search for patterns of food utilization by 
these consumers at the different sites. No species occurs at all sites 
and different trophic strategies predominate among the small mam- 
mals at each site: Microtines Seertlvesss) dominate the tallgrass 
prairie, sciurids (omnivores) dominate the northern shortgrass prai- 
rie, and heteromyids (granivores) dominate the bunchgrass and 
desert grasslands. Other groups occur at these sites and vary in their 
importance. At the tall, and midgrass sites the small mammal 
populations are largely dependent on herbage consumption, while at 
the northern and southern shortgrass prairie sites the rodent fauna is 
largely dependent on invertebrates. The most uniform distribution of 
resource utilization by this component of the consumer community 
occurs at the desert grassland site, where herbage, seeds, and animal 
matter are all utilized. Relative to the total amount of consumable 
herbage available (that actually utilized by the small mammal — 
lation), this resource is only slightly utilized (from a fraction to a few 
percent of available). Animal matter, largely invertebrates, is = | 
utilized at most sites and may in fact be a limiting factor on small 
mammal populations. (PAG) 


20859 (BNWL-tr—201) Effect of fire on the arthropods of the 
savanna. Gillon, D. Translated from J. West Afr. Sci. Assoc.; 14: No. 
1-2, 201-211(1969). 2ip. Dep. NTIS $3.50. 

In a savanna of the Ivory Coast, West Africa, the effects of 
four fires on the arthropod fauna of the grassland were studied with 
quantitative sampling performed monthly in burned and unburned 
areas. In spite of the variability of the phenomenon, some effects of 
the fire occur every time: Immediately, the fire destroys some 
animals, puts others to flight, but apparently does not affect most of 
them. During the next months some of the fugitives return and some 
arthropodes disa; , leading to an equilibrium among the groups 
of podes. The effect of the fire on the fauna composition, 
however, remains apparent for more than one year. 


RADIOMETRIC TECHNIQUES 


20860 (CONF-760539—, pp 198-201) Analysis of low radioactiv- 
ity level environmental samples. Yule, H.P. (NUC Corp., Rockville, 
MD). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
ap lications; Ann Arbor, Michigan, United States of America (USA) 
( ~~ 1976). 

n ings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A comparison of counting times and accuracies and precisions 
of results for low radioactivity level environmental samples shows 
that a Nal(TI) counting system coupled with a proper least-squares 
ee ysis permits the counting of many more samples than 

loes a Ge(Li) detector counting system. Utilization of this system 
will also liberate the Ge(Li) detector for non-routine work. 


20861 (CONF-760539—, pp 202-205) Application of gamma-ray 
spectroscopy in environmental monitoring. Hobbs, B.B.; Kanipe, L.G.; 
Clayton, W.R.; Belvin, E.A. (Tennessee Valley Authority, Muscle 
Shoals, AL). 1976. 
From ERDA symposium on x- and gamma-ray sources and 
cogterinns Ann Arbor, Michigan, United States of America (USA) 
( — 
of ERDA symposium on x- and gamma-ray 
sources and appli 


Gamma-ray spectroscopy is used as the primary analytical 
method in the Tennessee Valley Authority's environmental radiation 
monitoring program. Routine sample screening is done by means of 
least-squares analysis of spectra from Nal(T1) detectors. Nonroutine 
or suspicious samples are analyzed by means of Ge(Li) spectral 
analysis. A laboratory quality control program provides internal and 
external checks on the reliability of analyses. 


20862 (CONF-760539—, pp 206-208) Gamma ray monitoring of 
sediment samples. Maus, L.D.; Bion A.B.; Rose, V.C.; Nacci, V.A. 
(Univ. of Rhode Island, Kingston). 1976. 
From ERDA symposium on x- and F wonpe yh sources and 
hit per Arbor, Michigan, United States of America (USA) 
y 3 





APR. 30, 1977 


In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

s phe oy bog Ak we = Sotain- 
monitor c es in sam; permits 
ing information for sediment cores while still in the core li 
thereby eliminating several sources of error. The cylindrical sam; 
gousense voscel. A mareeey ben of gunn Sopete gua’ Givagh te 
pressure v narrow of gamma rays is 
onal oe aoe B changing = uid tomes ie 
tion of sample ity. By c 
sample, either consolidation or degassing tests can be performed. 


20863 (CONF-760539—, pp 211- > Multielements particle size 
analysis by means of energy -ray fluorescence with the aid 
of sedimentation. Tominaga, H.; ania a: Senoo, M.; Ta- 
— N. (Japan Atomic Energy Research Inst., Oarai, Ibaraki). 


From ERDA ——— on x- and gamma-ray sources 
a lications; Ann Arbor, Michigan, United States of America USA) 


os 1976). 
of ERDA symposium on x- and gamma-ray 
sources sal pan 
Application of the energy dispersive x-ray fluorescence tech- 
nique to a sedimentation method for particle size analysis has been 
studied. Two types of tuses are proposed which enable to 
determine the size distri tion for each component of a powder 
Se ee size and atomic number, using a 
small quantity of sample. ples are given of the analysis of 
airborne particulates and rock powder. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 21019 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 19426, 19438, 21019 


20864 (BNWL-SA—5771) Estimation of spatial pattern for envi- 
ronmental contaminants. Gilbert, R.O. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Aug 1976. Contract E(45-1)-1830. 
54p. (CONF-760862—1). Dep. NTIS $4.50. 
From Annual meeting of the American Statistical Associ- 
rem! } a Massachusetts, United States of America (USA) (23 
ug 
The estimation of the spatial pattern or geographical distribu- 

tion of environmental coumuadinenn or other spati waite is often 
of interest in environmental sampling programs. One approach to 
this problem is to estimate the variable of interest at regular intervals 
on a grid covering the study site using data collected at various 
locations over the area. In this paper we examine the performance of 
an — procedure for estimating the grid values. A two-phase 

pore mag procedure is applied three times; first to the observed 
data, t to the residuals from the first fit, and finally to the 
residuals from the second fit. The three estimated grids are added 
together for the final grid estimates. Results are displayed as contour 
maps, three-dimensional surfaces, and plots of residuals. The itera- 
tive procedure is applied to untransformed as well as log-trans- 
formed data to investigate whether fitting in terms of logarithms 
followed by transforming back to the orighnal scale is preferable to 
fitting untransformed data. This evaluation is made on a data set of 

Pu and **'Am concentrations in surface soil samples collected 
at the Nevada Test Site. This data set is characterized by a very 
i concentration datum near ground zero with concentrations 

ing off rapidly with distance. 


20865 (CONF-760539—, pp 164-165) Dendro-analysis: the study 
of trace elements in tree rings. Gilboy, W.B.; Tout, R.E.; Spyrou, 
N.M. (Univ. of Surrey, Eng.). 1976. 

From ERDA a on x- and gamma-ray sources and 
a 6. Arbor, Michigan, United States of America (USA) 

y 

In Proceedings of ERDA symposium on x- and gamma-ra 
sources and applications. 

In attempts to study environmental contamination over long 
time scales into the the levels of trace and minor elements in 
individual tree rings have been measured instrumental neutron 
ectuaiten satin, TO eee eee ve been done on elm 

samples which are widely available due to a current epi ic of 
Dutch E im disease in southern England. Samples taken from every 
growth ring were individually activated for ten minutes in a thermal 
neutron flux of 1.5 x 10%n cm™*sec™' in the 100 kW London 
University research reactor. The activated samples were counted for 
ten minutes on a 42 cm*® Ge(Li) gamma ray detector. These proce- 
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dures enabled the following radioisoto be monitored for a 
sera of samples: ‘0, **Na, 7” &, SAL =, “K, “Ca, 
*Cu, Br, *’/sup m/Sr, “Ar, 11, '*Ba. Some of the above 
ictages show string eytemetio vecietions both trom sing toring ta 
and also around individual rin esults are 
described in detail for samples taken from trees grown in various 
locations and assesses the potential of this technique for studying 
past environmental conditions. 


—_ (DP—1446) Radionuclide content of an exhumed canyon 

vessel and soil. Holcomb, H.P. (Du Pont de Nemours 
(E.1.) and Co., Aiken, S.C. (USA). Savannah River Lab.). Nov 1976. 
Contract ct B(07-2) 1. 27p. Dep. NTIS $4.00 

The long-term hazard potential associated with burial of 

process equipment from radiochemical separations plants is being 
evaluated. As part of this evaluation, a feed adjustment tank was 
exhumed eighteen years after burial. The tank had been in service in 
the fuel reprocessing plant for twenty-nine months before it was 
retired. Assay of the exhumed tank indicated that 7 mg (0.4 mCi) of 
°Pu and 1 mCi of '*7Cs remained on its surfaces; 1.1 mg (0.07 mCi) 
Pu, 0.4 mCi “*7Cs, and 3.5 mCi *Sr were found in neighboring 
soil. The vessel and surro' soil have met the present guidelines 
(less than or equal to 10 nCi/g) of the U. S. Energy Research and 
Development Administration (ERDA) for nonretrievable waste. 


20867 (ERDA—76/134) Workshop on environmental research 
for transuranic elements, Seattle, Washington, November 12—14, 
1975. (Energy Research and Development Administration, Laramie, 
Wyo. (USA). Laramie Energy Research Center). i975. 62p. (CONF- 
751189—). . NTIS $4.50. 

From Workshop on environmental research for transuranic 
elements; Seattle, Washington, United States of America (USA) (12 
Nov 1975). 

Brief summaries are presented of discussions among scientists 
conducting research on the transport and diffusion of transuranium 
elements in aquatic ic and terrestrial ecosystems. Emphasis was placed 
on **Pu, **Pu, *°Pu, and **Am in ecosystems and food chains. 


Areas for future research were suggested to insure the safe storage 
of radioactive wastes from the nuclear industry. (CH) 


20868 (UCRL—52078(Pt.1)) Information pertinent to the migra- 
tion of radionuclides in ground water at the Nevada Test Site. Part 1. 


Review and of existing information. Borg, I.Y.; Stone, R.; 

, H.B.; Ramspott, L.D. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 25 May 1976. Contract W-7405-ENG- 
48. 221p. Dep. NTIS $7.75. 

A history of NTS is given, the geologic and hydrolo; = 
setting is described, and the amount of radioactivity deposited wit 
and near the main aquifers is estimated. The conclusions include: 
information currently available is insufficient to state categorically 
that radioactivity will never be carried off the Nevada Test Site by 
ground water movement; nonetheless, such a migration at levels 
above the maximum ible concentration to existing wells and 
springs is consid unlikely; if offsite migration occurs, it will 
probably be from the southwestern margins of Pahute Mesa, where 
there is only a small chance of contaminating existing public water 
supplies; tritium is the most mobile radionuclide and may be the only 
long-lived isotope of concern. Highest i is assigned to mea- 
surement of tritium and other womocks les in large water samples 
taken from nuclear chimneys that water has re-entered after an 
explosion; expansion of the existing groundwater monitoring pro- 

gram at NTS to include wells with a higher probability of intersect- 
=" meg eed of contaminated water; measurement of groundwater flow 
velocities and other associated hydrologic parameters. High priority 
is assi, to production of an inventory of radionuclides deposited 
near borders, especially beneath Pahute Mesa; determination of 
amounts of radioactivity deposited directly into the Lower Carbon- 
ate Aquifer; a sensitivity analysis of the many parameters that enter 
into transport calculations; a study of the many unplugged holes that 
penetrate the Tuff Aquitard; testing of the assumption that radionu- 
clides deposited in the unsaturated zone are isolated from the saturat- 
ed zone because of limited precipitation and downward movement 
of moisture; and determination of distribution coefficients for NTS 
alluvium, carbonate, and rhyolitic rocks, which are lacking or 
poorly represented in the literature. Twelve other recommendations 
of lesser priority are also given. 


page (UCRL—52078(Pt.2)) Information pertinent to the migra- 
of radionuclides in ground water at the Nevada Test Site. Part 2: 
bibliography. Borg, I.Y.; Stone, R.; Levy, H.B.; Ramspott, 
L.D. (California Univ., Livermore (USA). Lawrence Livermore 
Lab). 31 Aug 1976. Contract W-7405-ENG-48. 114p. Dep. NTIS 
5 
Part 2 of UCRL-52078 consists of the bemenp og oo and 
abstracts that were compiled in the course of searching terature 
for information on the migration of radionuclides in groundwater at 
the Nevada Test Site. bibliography also includes numerous 
references to work done at foreign nuclear centers or contracted to 
outside agencies by these same centers. 
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SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 19150, 19246, 20215, 20252, 20305 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 20217, 20307, 21019 


20870 (ANL—75-60(Pt.3), pp 41-44) Experimental apparatus 
and analysis technique for studying the low Reynolds number hydro- 
dynamic behavior of water-borne particulates. Chase, R.R.P.; Tisue, 
G.T. 1975. 

In Radiological and Environmental Research Division annual 
report, January— ber 1975. 

A unique laboratory apparatus has been designed, construct- 
ed, and tested for analyzing the low Reynolds number hydrodyna- 
mic behavior of water-borne particulates. The system consists of an 
isothermal sedimentation chamber, collimated light sources, photo- 
graphic optics, and monitoring devices. This apparatus is capable of 
providing dynamic information on a in the 
size range 2 ym to 700 ym, while simulating a realistic environment. 
Because of its flexibility, the equipment is being used to determine 
the ee | behavior of on pene nye! —_ le organic —— 
aggregates. The importance of organic min aggregates 
3 established during the past decade. This material is believed to 
be a potential food source for marine biota at the lowest levels of the 
food chain. Organic mineral aggregates are also known to concen- 
trate trace elements and other toxic substances and may be part of 
the control mechanism by which elemental concentrations are main- 
tained in the water column. The benthic fluid mud layer and deep 
pelagic nepholoid layer consist, in part, of these sediments. Subsea 
petroleum reserves are thought to be the result of biogeochemical 
cycling of the organic-mineral complex. Undoubtedly, a fundamental 
study of these aggregates would be of value to many research 
interests. 


20871 (ANL—75-60(Pt.3), pp 61-64) Seasonal development of 
phytoplankton populations in offshore Lake Michigan in 1975. Parker, 
J.1.; Conway, H.L.; Yaguchi, E.M. 1975. 

In Radiological and Environmental Research Division annual 
report, January— ber 1975. 

Relationships between phytoplankton bloom sequences and 
environmental factors that may account for seasonal variations have 
not been thoroughly evaluated in Lake Michigan. We investigated 
the seasonal periodicity of phytoplankton in the offshore water from 
April to December, 1975. The seasonal distributions of phytoplank- 
ton biomass, chlorophyll a, and primary productivity per unit of lake 
surface area were measured at station 5. These measurements dem- 
onstrated a bimodal seasonal distribution, with maxima occurring in 
June and October. Previous investigators have shown that the sea- 
sonal periodicity was unimodal, with a summer maximum. Our 
observations demonstrated year to year variations in this abundance 
pattern. 


(ANL—75-60(Pt.3), pp 65-67) Vertical distribution, com- 
crustacean 


position, and abundance of in the offshore 
waters of Lake Michigan. Mellinger, D.L. 1975. 

In Radiological and Environmental Research Division annual 
report, January— mber 1975. 

a 1975, zooplankton samples were collected on eight 
cruises (April to November) in the southern basin of Lake Michigan. 
Four stations in the northern basin were also sampled in January 
during a cruise aboard the USCGC Westwind. One of the goals of 
this study was to quantitatively estimate the standing crop of her- 
bivorous crustacean zooplankton in units that would represent their 
functional roles as consumers of phytoplankton. 


20873 (ANL—75-60(Pt.3), pp 68-70) Utilization of diatoms as a 
food source by calanoid copepods and the abundance and distribution 
of zoodetritus in southeastern Lake Michigan. Ferrante, J.G. 1975. 

In Radiological and Environmental Research Division annual 
report, January—December 1975. 

The transfer of material from phytoplankton to zooplankton 
is important in understanding the movement and cycling of sub- 
stances in aquatic systems. Since Lake Michigan phytoplankton are 
predominantly diatoms, their utilization for nutrition by calanoid 
copepods is an important aspect that is currently being investigated. 
The contents of fecal pellets were examined with the scanning 
electron microscope and the diatoms enumerated. Twenty-one spe- 
cies and subspecies of diatoms in eight genera were observed in 
calanoid pellets. 
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20874 (ANL—75-60(Pt.3), pp 71-73) Continuous culture appara- 
tus and methodology. Conway, H.L. 1975. 

In Radiological and Environmental Research Division annual 
report, January— ber 1975. 

At present, we are investigating the sorption of potentially 
toxic trace elements by phytoplankton under controlled ratory 
conditions. Continuous culture techniques were used to study the 
mechanism of the sorption of the trace elements by unialgal diatom 
— and the factors influencing this sorption. Continuous 
culture methodology has been used extensively to study bacterial 
kinetics. It is an excellent technique for obtaining a known physio- 
logical state of phytoplankton populations. An automated method 
for the synthesis of continuous culture medium for use in these 
experiments is described. 


20875 (ANL—75-60(Pt.3), pp 96) Fish species composition, den- 
and during 


sity upwelling. Spigar- 
elli, S.A.; Sharma, R.K. 1975. 

In Radiological and Environmental Research Division annual 
report, Jan’ — ber 1975. 

The effects of cooling system intakes and discharges on Lake 
Michigan fishes are highly dependent on inshore species composition 
and tial distribution which, in turn, are affected by natural 
hydrological conditions. Significant (5 to 10 C) short-term decreases 
in water temperature (due to upwelling) could cause cold shock in 
fish equilibrated to either ambient or plume temperatures; substantial 
changes in distribution due to avoidance or attraction ——— and 
resultant changes in susceptibility to impingement. The objectives of 
this study are to characterize the changes in fish species composition, 
density, and thermal distribution as a result of natural upwellings, 
and to relate these factors to intake and discharge effects. Day and 
night sampling was conducted in ambient (reference) and 
plume waters near the Zion Nuclear Plant on four occasions be- 
tween 17 July and 11 September 1975. Density-distribution patterns 
and species composition of fish were determined by means of gill 
nets, bottom trawls, seines, and a sonic fish locater. 


20876 (ANL—75-60(Pt.3), pp 97-100) Underwater radiotele- 
metry system. Prepejchal, W.; Haumann, J. 1975. 

In Radiological and Environmental Research Division annual 
report, January— ber 1975. 

A previous report outlined our requirements and design phi- 
losophy for a telemetry system which allows the monitoring of fish 
movements, physiological parameters, and environmental conditions 
in thermal discharge areas. This report describes the system that was 
developed at ANL between 1974 and 1975 and which has been used 
to track salmonid fishes since fall 1975. 


20877 (ANL—75-60(Pt.3), pp 101) Automated behavioral bio- 
assay system. Beitinger, T.L.; Prepejchal, W.; Haumann, J. 1975. 

In Radiological and Environmental Research Division annual 
report, January— ber 1975. 

An instrumentation system was designed to determine tem- 
perature avoidance, preference, and regulation by adult salmonid 
fishes. This design features a temperature gradient over time instead 
of the spatial gradients of classical temperature preference research. 
The experimental approach allows an individual fish to serve as a 
living thermostat to regulate its body temperature by controlling the 
temperature of its environs. Miniaturized radiotransmitters, attached 
to the fish, are used to monitor both environmental and internal body 
temperatures. 


20878 (PB—250750) Water as a factor in energy resources devel- 
opment. Bishop, A.B.; Chambers, M.D.; Mace, W.O.; Mills, D.W. 
(Utah State Univ., Logan (USA). Utah Water Research Lab.). Jun 
a Contract DI-14-31-0001-5045. 114p. (PRJER—028-1). NTIS 
Water is a key input to western energy resource development. 
Particularly where water supplies are short and water quality —_ 
dation is a critical consideration, the water resource system conflicts 
associated with energy development at alternative sites need to be 
carefully examined. To demonstrate the model structure and - 
bilities, an application is made to the energy resource region withi 
the Utah portion of the Colorado River Basin. Surface water re- 
sources available by stream reaches are designated, and the possible 
energy developments requiring water inputs, for both extraction and 
conversion processes, are located. For the initial application of the 
model, optimal solutions were obtained for both energy maximiza- 
tion and water minimization which illustrate composite system ef- 
fects and potential conflicts that could arise from various combina- 
tions of water allocation to energy resources developments. (GRA) 


20879 (TID—27173) In situ studies of the seasonal successional 

of and experimental marine assem- 
blages. Coccetti, G.F. (City Coll., New York (USA). Dept. of 
Biology). 1976. Contract E(11-1)-3254. 152p. Dep. NTIS $6.75. 


A study was made of the underlying mechanisms controlling 
the structure of natural communities of marine diatoms and trans- 
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planted assemblages following exposure to 
diatom communities in situ offered the most 
to 2 trajectories of different 

same environmental conditions 
under chronic stress. Heavy metals and 
community structure. (CH) 


20880 Foraging strategy of vermivorous conid gastropods. i- 
mx Lem (Univ. of Washington, Seattle). Ecol Monogr.; 46: 157- 
A heuristic model, developed from simple assumptions, 
erates coma hypotheses that predict the Fee, va 
predators which invest a 5 np! amount 
search for, as —— to pursuit and 
the environmental distribution of potential foc 
mental distribution of Fie 
(3) the manner in whic 


ists; and (3) large Conus (greater 
payee This pattern is supported by both 
comparisons of Conus lations 


mate predictability of available prey. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 20860, 20861 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 19229 


20881 (ANL—75-60(Pt.3), pp 55-57) Biological utilization and 
——— of silicon in Lake Michigan. Conway, H.L.; Yaguchi, 


In Radiological and Environmental Research Division annual 
report, January— 1975. 

Results are reported from a study of the dynamics of silicon 
and the importance of biological utilization and recycling of this 
element in Lake Michigan. 


20882 pone ay 3), pp 74-77) Effect of arsenic and cad- 
mium on the growth rate utilization rates of Asterionelia 
formosa. Conway, H.L.; Yee hi, E.M. 1975. 
In Radiological and Environmental Research Division annual 
report, a ber 1975. 
vo emp trace elements are released during combustion 
of fossil fuels. They may eventually be transported to aquatic ecosys- 
tems by wet or dry deposition, and some of them may be toxic to 
aquatic organisms. We are investi the effects of arsenic and 
cadmium on an algal found in e Michigan. Little informa- 
tion is available on — —_ of hy elements. Cadmium is 
widely used in the platin; lastics industries. Arsenic 
pp er ae also enter oe of their use in agricultur- 
and insecticides. Gases fossil fuel utilization in this 
a may result in increased arsenic and cadmium levels in the lake 
water if the present levels are not under geochemical control. We 
are using continuous culture techniques to assess biological effects of 
arsenic and cadmium concentrations between 2 and 20 times ambient 
levels. Uptake of arsenic and cadmium and their effects on nutrient 
utilization and growth rate are being measured for Astrerionella 
formaso, an important diatom, in spring and fall in Lake Michigan. 
Continuous culture techniques permit evaluation of subtle pollutant 
effects, such as physiological impairment and decreased reproduc- 
tive rates, over many generations. 
20883 (BNL—21779) Xeroderma pigmentosum: damage to DNA 
is involved in Setlow, R.B.; Ahmed, F.E.; Grist, E. 
(Brookhaven National Lab., Upton, N.Y. apg 1976. Contract 
E(30-1)-16. 27p. (CONF-760937—1). Dep. NTIS $4.00. 
From erence on cell prolife Harbor, 
(XP) is char- 


; Cold 
New York, United States of f oad om (USA) (7 Sep 1 = 
The hereditary disease Xeroderma Pigmentosum 
cuiy ane of ealminan aie aaiie tae Geen oe an 
early age of nonmelanoma . The of both 
Scibcsheah te soveed oslees of aupiial among a 
individuals is several of Guapliate anu 


SS ae connection between i. abate 
lis of XP individuals are defective in one or more of the 
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inten Ss ate BY Gmee © SUA. The repair mecha- 
nisms are outlined schematically and discussed. 


20884 (EPA—600/2-76-017) Renovation of industrial inorganic 

wastewater by evaporation with interface enhancement. Sephton, H.H. 
(California Univ., Richmond (USA). Sea Water Conversion Lab.). 
Mar 1976. 67p. NTIS. 

This report evaluates a novel method of i ing the effi- 
ciency of an evaporative a to recycle three t of industrial 
waste waters; power goa = lant cooling tower blowdown, industrial 
steam generation blowdown, and an acidic mine drainage type of 
wastewater. The method, known as interface enhancement, involves 
the addition of a surfactant to the wastewater stream prior to passing 
the stream through a vertical tube evaporator. For all three waste 

le increase in heat al eae aod coe was 


cost savings could be realized by modifying exi 
systems to accommodate the interface enhancemen’ 


20885 (NTIS/PS—76/0038) Water pollution analysis and detec- 
tion. Volume 2. July 1974—January 1976 (a bibliography with ab- 
stracts). Report for Jul 1974—Jan 1976. Lehmann, E.J. (National 
Technical Information Service, Springfield, Va. (USA)). Jan 1976. 
106p. NTIS $25.00. 

Su; NTIS/PS—75/156. 

il Spill identification is excluded in these studies that cover 
techniques and ro as for gas chromatography, mass spectros- 
copy, infrared y, 3 wpb tests, potentiometry, and neutron 
activation anal Some studies are general; others were undertaken 
to analyze pollutants from various media such as fresh water, salt 
water, industrial waste streams, and sewage effluents. The pollutants 
include nutrients, dissolved gases, heavy metals, cyanides, pesticides, 
and other industrial wastes. (This updated bibliography contains 101 
abstracts, 82 of which are new entries to the —— edition.) See 
also Volume 1, NTIS/PS-76/0037, covering 1970 through June 1974 
and NTIS/PS-75/595, Oil Pollution Detection and Sensing. (GRA) 


20886 (PB—250975) Water Pollution Control Act of 1972, insti- 
tutional assessment digest of legal issues. Final report. (Bureau of 
National Affairs, Inc., he gy D.C. (USA)). Sep 1975. Contract 


bets 492p. NTIS $12 

summary analysis of significant legal issues raised by the 

am of the Federal Water Pollution Control Act Amendments 

of 972 (P.L. 92-500) is presented. Issues examined include jurisdic- 
tion, effluent limitations guidelines, regulations, special problems 

the steam electric power industry, new source performance 
fs National Pollution Discharge Elimination System permits, 
Environmental Protection Agency's general counsel's decisions, Sec- 
tion 208 management planning and impoundment. Authors identify 
issues and set forth major arguments presented by the litigants. 
(GRA) 
20887 Random drift of an idealized oil patch. Fallah, M.H. 
(Mathematica Inc., Philadelphia); Stark, R.M. Ocean Eng.; 3: No. 2, 
83-97(Mar 1976). 

The paper develops a model for the random drift of an 
idealized oil patch on water due to influences of wind and currents. 
Probabilistic descriptions for the displacement of the center of mass 
are derived. The model provides for random shifts in wind direction 
and its influence on reorienting the oil patch. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 20005, 20848, 20867, 20868, 
20869, 20893, 20982, 21019 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 21019 


20888 (ANL—75-60(Pt.3), pp 23-27) Further investigations of 
plutonium in aquatic biota of the Great Miami River Watershed 
including the canal and ponds in Miamisburg, Ohio. Wayman, C.W.; 
as .E.; Groves, S.E. 1975. 


and Environmental Research Division annual 
report, January— ber 1975. 

Results are rted from a preliminary atten of Pu in 
aquatic organisms of the Great Miami River Watershed, Ohio. Data 
are presented on the Pu content of aquatic biota from the canal and 
ponds located adj tt to the Mound Laboratory. These areas have 
elevated levels of **Pu in the water and sediments as the result of a 


past incident. Radiochemical anal of biota sampled both up- 
and downstream from the effluent pipe of Mound Laboratory 
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unexpectedly high and may be attributed to contamination. Activi- 
ties of fallout 7°%,2“°Pu in the plants from upstream and downstream 
were approximately the same. 


20889 (ANL—75-60(Pt.3), 2 28-31) Dispersal of plutonium 
from an effluent pulse in the Great Miami River. Sprugel, D.G.; 
Muller, R.N.; Bartelt, G.E.; Wayman, C.W.; Bobula, C.M. 1975. 

In Radiological and Environmental Research Division annual 
report, j Armee ste 1975. 

The concentration of soluble 7**Pu was found to be propor- 
tional to the concentration of the Rhodamine WT dye released from 
Mound Laboratory to the Great Miami River in an effluent pulse. 
This correlation permitted the integration of the area under the 
curves obtained from the dye monitoring to be equated to the total 
soluble 7**Pu present in the pulse. Investigations of the uptake of 
pulse-associated *°*Pu by organisms in the river proved inconclu- 
sive. It does appear, however, that organisms including the alga, 
Cladophora, which is known to concentrate plutonium, do not 
exhibit rapid changes in uptake coincident with the passage of the 
pulse. 


20890 (ANL—75-60(Pt.3), pp 32-35) Preliminary investigations 
of the chemical speciation of plutonium in natural waters of the 
northeastern and southeastern United States. Alberts, J.J.; Wahlgren, 
M.A.; Nelson, D.M. 1975. 

In Radiological and Environmental Research Division annual 
report, January—December 1975. 

Preliminary investigation indicated that the concentration of 
fallout 2“°Pu in lake water from the northeast differs from that in the 
southeast or from snowmelt and that the submicron size distribution 
and oe distributions appear different for the various water 
samples. 


20891 (ANL—75-60(Pt.3), pp 36-40) Association of transuranic 
elements with lacustrine sediments. Alberts, J.J.; Wahlgren, M.A.; 
Muller, R.N.; Orlandini, K.A. 1975. 

In Radiological and Environmental Research Division annual 
report, Sesnnenodiienadiae 1975. 

Approximately 97 percent of the fallout 7*°Pu and 7°Pu and 
an even greater fraction of the 741Am in Lake Michigan is in the 
sediments. In addition, studies of gross sediment samples taken with 
a grab sampler have shown that the 7°°Pu and 7“°Pu in the sediments 
is almost entirely associated with the hydrous oxides of iron and 
manganese. Since these observations indicate that the vast majority 
of plutonium and americium introduced into the lake is associated 
with sedimentary phases, studies were continued to determine if the 
americium is also associated with the hydrous oxides; if the associ- 
ation of plutonium with the oxides remained unchanged with depth 
in the sediment; and if the particle size of the sediment is important 
in the distribution of the plutonium. The results of this investigation 
confirm earlier studies in that the *°Pu and *°Pu is primarily 
associated with the reducible hydrous oxides phase of the sediment 
and also show that there is no apparent change in the phase distribu- 
tion with depth in the sediment core. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 19611, 20875, 20876 


20892 (ANL—75-60(Pt.3), pp 78-80) Thermal discharge resi- 
= by Lake Michigan Salmonids. Romberg, G.P.; Prepejchal, W. 

In Radiological and Environmental Research Division annual 
report, January— mber 1975. 

Lake Michigan salmon and trout were tagged with a thermo- 
luminescent dosimeter (TLD) temperature tag to estimate their 
thermal exposure and residence time at a warm water discharge. 
Fish were collected, tagged, and released at the Point Beach Nuclear 
Plant, Two Rivers, Wisconsin, in the fall of 1973 and 1974. Tags 
were recovered during the same season, primarily from fish recap- 
tured at Point Beach. Average uniform temperature exposure and 
maximum possible discharge residence time were -‘etermined. Ap- 
propriate hourly intake and discharge temperatures were averaged 
to calculate mean temperature — for the case of maximum 
discharge residence. Lowest discharge temperature not included 
within the period of maximum residence was identified to serve as a 
possible indicator of avoidance temperature. Mean values for the 
above parameters were calculated for fish species for each taggin 
year and are reported with the accompanying range of intake an 
discharge temperatures. 


20893 (ANL—75-60(Pt.3), pp 81-83) Plume residence and toxic 
material accumulation. = S.A.; Holpuch, R. 1975. 

In Radiological and Environmental Research Division annual 
report, January—December 1975. 

Increased growth rates and '’Cs concentrations in plume 
resident trout are thought to be the result of increased metabolism, 
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food consumption, and activity caused by exposure to increased 
water temperature and flow in thermal discharges. These exposure 
conditions could contribute to increased accumulation of biological- 
ly active, toxic substances by primary forage and predator fish 
species in the Great Lakes. Uptake and retention of various toxic 
substances by predators depend on concentrations in forage species 
(trophic transfer), ambient water, and point source effluents (direct 
uptake). Contaminants of immediate concern in Great Lakes systems 
(e.g., chlorinated hydrocarbons) accumulate in adipose tissue, and 
body concentrations have been correlated with total lipid content in 
fish. In addition to direct toxic effects on fish, many lipophilic 
contaminants are known to cause severe human health problems 
when ingested at concentrations commonly found in Lake Michigan 
salmonids. Although power plants may or may not be the direct 
source of a toxic substance, the thermal discharge environment may 
contribute to the accumulation of toxic substances in fish and the 
transfer of these materials to man. 


20894 (ANL—75-60(Pt.3), pp 102-103) Improvements in TLD 
temperature tag calculations. Romberg, G.P.; Prepejchal, W. 1975. 

In Radiological and Environmental Research Division annual 
report, January—December 1975. 

Fade characteristics of TLD temperature tags for fishes were 
evaluated. Maximum possible discharge residence time, which as- 
sumes the lowest discharge temperature exposure, was determined 
by the number of hourly discharge temperatures used to calculate a 
1/S value equal to the measured tag value. This procedure was 
verified using a tag recovered from a fish known to have been 
confined within the discharge flume of thermal effluents for the 
entire tag period. 


20895 (PB—247488) Influence of pump storage and generation 
on commercial fisheries potential of reservoirs. Completion report, Jun 
1972—Jun 1975. Minckley, W.L.; McNatt, R.M. (Arizona Game and 
Fish Dept., Phoenix (USA)). Nov 1975. 3ip. NTIS $4.00. 
in cooperation with Arizona State Univ., Tempe. 
The report constitutes a compilation of selected information 
on the impacts of pumped-storage - generation installations and 
operations on the two, lowermost, on-river reservoirs of the Salt 
River chain in Central Arizona. The water storage and delivery, plus 
hydroelectric generating reservoirs are situated at low elevation in 
Lower to Upper Sonoran Desert habitats; and have been subjected 
to massive, and somewhat unique modifications over the past 12 
years. On the basis of data presented, it appears that on-line pump - 
generation operations effect substantial thermal loading of down- 
stream reservoirs. Also, disruption of the tremendous thermal stabil- 
ity achieved in these bodies of water prior to high levels of pump - 
generation operation is evident. To date, no significant correiations 
among climatic factors and the demonstrated changes in water 
‘oRA) in Canyon and Saguaro lakes in 1974 has been found. 
GRA) 


20896 (PB—251208) Food selection and feeding relationships of 
yellow perch ‘Perca flavescens’ (mitchell), white bass ‘Morone chry- 
sops’ (rafinesque), freshwater drum ‘Aplodinotus grunniens’ (rafines- 
que), and goldfish ‘Carassius auratus’ (linneaus) in western Lake Erie. 
Interim report. Kenaga, D.E.; Cole, R.A. (Michigan State Univ., 
East Lansing (USA). Inst. of Water Research; Detroit Edison Co., 
Mich. (USA); Environmental Protection Agency, Washington, D.C. 
(USA)). Oct 1975. 57p. (MSU-IWR-TR—75-0032.5). NTIS $4.50. 

Sponsored in part by Detroit Edison Co., Mich. and Environ- 
mental Protection Agency, Washington, D.C. 

The study was undertaken as part of an investigation of the 
impact of once through cooling at a large power plant in western 
Lake Erie and is an attempt to assess the relationship among fish 
based on foods consumed. Potential food organisms and stomach 
contents of yellow perch, white bass, freshwater drum and goldfish 
were sampled and compared over a two year period. On the basis of 
differences in food size alone, young of the year fish did not appear 
to be in competition but as they became larger, all but goldfish 
consumed the same mean size foods. Within a fish species, mean prey 
size varied little in fish older than age class zero. Goldfish differed 
markedly by lacking the prey size selectivity demonstrated by the 
other fish species. Some ramifications of food size and prey selectiv- 
ity in relation to trophic dynamics, feeding efficiency, composition 
and distribution of fish species, and the use of cooling water by large 
fORA plants and their possible impact upon prey sizes are discussed. 

RA) 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 20264, 20302 
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SOCIAL AND ECONOMIC STUDIES 
REFER ALSO TO CITATION(S) 20209, 20215 


20897 Revision. Fed. Regist. (Wash., D.C.); 41: No. 214, 48682- 
48704(4 Nov 1976). 


From Highways, 23CFR740, Dept. of Transportation, Feder- 
al Highway Administration, Right-of-way and Environment. Relo- 
cation assistance. 

These regulations prescribe the provisions and procedures for 
the fair and — treatment of persons displaced as a result of 
federal and federally-assisted highway programs in order that such 
persons shall not suffer financial injuries from forced relocation 
resulting from programs designed to benefit the public as a whole. 
The rules shall be effective March 4, 1977. (PCS) 


ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 20992 


20898 (ANL—76-99, pp 237-241) Analysis and assessment. 
Grahn, D. 1975. 

In Division of Biological and Medical Research annual 
report, 1975. 

The ultimate objective is to predict potential health costs tp 
man accruing from the effluents or by-products of any energy 
system or mix of systems, but the establishment of reliable 
equations first requires a baseline analysis of those preexisting and 
essentially nectenalied factors known to have dosiennt influence 
on patterns of mortality. These factors are the cultural, social, 
economic, and demographic traits of a defined local or regional 
= Thus, the immediate objective is the rigorous statistical 

efinition of consistent relationships that may exist among the above 
traits and between them and selected causes of death, especially 
those causes that may have interpretive value for the detection of 
environmental pollutants. 


ENVIRONMENTAL IMPACT STATEMENTS 
REFER ALSO TO CITATION(S) 19627 


20899 (ERDA—1551-D(Draft)) Nevada Test Site, Nye County, 
Nevada. Draft environmental impact statement. gy Research 
and Development Administration, Washington, D.C. (USA)). Jan 
1977. 297p. Office of NEPA Coordination, Washington, DC. 
is environmental statement has been prepared in accor- 
dance with the requirements of Title 10, Part 711, of the Code of 
Federal Regulations which prescribes the procedures to be followed 
for implementation of the National Environmental Policy Act of 
969, by the Energy Research and Development Administration 
(ERDA). The Treaty on the Limitation of Under, —_— Nuclear 
Weapon Tests, commonly known as the Threshold Test Ban Treaty, 
and its companion Treaty on Underground Nuclear Explosions for 
Peaceful Purposes have been signed and introduced to the U.S. 
Senate for ratification. These treaties limit individual underground 
nuclear tests to 150 KT. In the interim, pending ratification, the 
United States has announced a policy to abide by the terms of the 
treaties. However, the capability to conduct larger nuclear tests at 
the Nevada Test Site ) remains unchanged. As has been done 
in the preparation of environmental statements in the past for the 
testing activities at the Nevada Test Site, this environmental state- 
ment considers underground nuclear detonations with yields of one 
megaton or less, along with the preparations necessary for such 
detonations. The testing activities considered also include other 
continuing and intermittent activities, both nuclear and nonnuclear, 
which can best be conducted in the remote and controlled area of 
the Nevada Test Site. 


20900 (ERDA—1552-D(Draft)) Safety Research Experiment 
Facilities, Idaho National , Idaho. Draft envi- 
ronmental statement. (E: esearch and Develo it Adminis- 
tration, Washington, 5 os © WSA) tn Jan 1977. 495p. of NEPA 
Coordination, Washington, DC 
This environmental statement was prepared in accordance 
with the National Environmental Policy Act of 1969 (NEPA) in 
support of the Energy Research and Development Administration's 
(ERDA) proposal for legislative authorization and appropriations 
dh the Safety rae Experiment Facilities (S Project. 
The purpose of the proposed project is to modify some existing 
facilities and provide a new test facility at the Idaho National 
g Laboratory (INEL) for conducting fast breeder reactor 
R) por experiments. The SAREF Project p has been 
developed after an extensive study which identified FBR safety 
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research needs requiring in-reactor experiments and which evaluated 
Se See Vanes emitng cad aow follies oh Suet Siam 

needs. The proposed facilities provide for the in-reactor testing of 
large bundles of prototypical FBR fuel elements under a wide 


ting condi- 
fe of an FBR 
accidents 


variety of conditions, ranging from those abnormal 
tions which might be expected to occur during the li 
power plant to the extremely low probability, h 

used in the evalution of some design options in the assessment of 
oo -term potential risk associated with wide-scale deployment 
° 


ERDA1853 Dany Bay al of Oak Rides. 
level radioactive waste, Oak 
Tennessee. Draft pons Roomba y aire semen. (Energy Reser 
and Development Administration, D. SA)). Jan 
1977. Contract W-7405.ENG26. 3 529% ice of NEPA Coordina- 
tion, Washington, DC. 

This environmental impact statement was prepared in accor- 
dance with the National Environmental Policy Act of 1969 to 
support an administrative action by the Energy Research and Devel- 
opment Administration to select a preferred technique for the man- 
agement of intermediate-level radioactive —_ waste at the Oak 
Ridge National Laboratory (ORNL), Oak ge, Tennessee, and 
cover construction of a facility to implement this technique. Reason- 
able alternative techniques are analyzed. The facility requirements 
necessary to implement the technique are analyzed and the potential 
environmental impacts of the available alternatives are assessed. The 
primary benefit anticipated from a new process facility is the perma- 
nent removal of large volumes of mobile radioactive wastes from 
existing near-surface storage facilities and the fixation of these wastes 
in a solid form that would pose little risk of environmental contami- 
nation. Both currently stored wastes and wastes that are generated in 
future routine operations would be processed by this facility. 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 19469 


BEHAVIORAL BIOLOGY 


REFER ALSO TO CITATION(S) 20880 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 20932, 20936, 20960, 20962, 
20992, 20996, 21017, 21024 


20902 (ANL—76-99, pp 175-178) Circadian regulation: control 
and regulation of the biological clock in higher organisms and protis- 
tans, Ehret, C.F. 1975. 

In Division of Biological and Medical Research annual 
report, 1975. 
At the cellular level, in Tetrahymena cells entrained by light- 
dark cycles to circadian synchrony, a characteristic chronology of 
molecular activity is seen: TAT reaches its peak in the middle of the 
dark phase, whereas cyclic AMP (cAMP) peaks several hours later; 
the rise of cAMP immediately precedes a precipitous decline in 
glycogen which continues into early light phase; ATP levels reach a 
peak during or shortly after the highest rates of glycogen — 
and are about 180°(12 hours) “out of phase” with the peak for T. 
Comparison of these findings with earlier measures of the he wel 
type of the rat shows that the circadian chronology of glyco = 
storage and depletion is remarkably similar in these two species. 
technical findings, taken together with earlier studies, generate sev- 
eral important new theoretical Pre hcable. about eucaryotic regula- 
tion that appear to be universally applicable: when external environ- 
mental pressures cause a virtual ~aaiew of cell division, eucaryotic 
cells enter the infradian (slow exponential) growth mode endowed 
not only with a store of energy-reserve polymers (such as glycogen), 
but also with a clock that parsimoniously programs the metering-out 
in discontinuous daily rations of these reserves. The simplest theory 
consistent with the data is that the same gene-action clock that 
programs the ultradian cell division cycle in well-nourished cells 
continues to program the circadian cycle of energy-reserve depletion 
in infradian cells. 
20903 (ANL—76-99, pp 178-180) Circadian regulation of respi- 
ration, glycogen, tyrosine aminotransferase, and amines in 
cultures of Tetrahymena Dobra, K.W. 1975. 

In Division of Biological and Medical Research annual 


report, 1975. 
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We had previously shown that the circadian rhythm of respi- 
ratory CO2 was light entrainable. The present studies showed that 
there is a circadian rhythm of total cellular ATP which ranged from 
a low during the dark to a maximum during the phase of the 
LD cycle. Both the maximum and minimum of ATP concentration 
are correlated with respiratory COz levels. In addition there is a 
twofold change in the amount of cyclic AMP during each 24-hour 

riod which is also in phase with both the COz and ATP rhythms. 

otal cellular glycogen appears to undergo a stepwise decrease in 
light synchronized cultures of Tetrahymena. As respiration in- 
creases, glycogen content falls from 20 pg/105 cells to 15 wg/10° 
cells. During the dark phase when respiration is minimal, the decline 
in glycogen content is more gradual. When net glycogen synthesis 
occurs, as in free-run, the synthesis happens during the time corre- 
sponding to the late dark phase. 


20904 (ANL—76-99, pp 181-192) X-ray crystallographic studies 
of immunoglobulins: introduction. Edmundson, A.B. 1975. 

In Division of Biological and Medical Research annual 
report, 1975. 

Progress is reported on the following research projects: puri- 
fication and crystallization of the Mcg immunoglobulins; intercon- 
version of Mcg light chain isomers in solution; crystallographic 
refinement of the Mcg Bence-Jones protein; rotational allomerism 
and divergent evolution of domains in immunoglobulin light chains; 
structural investigation of the Ig G1 protein by multiple isomorphous 
replacement methods; and structural investigations of Ig Gl and 
Bence-Jones proteins by molecular replacement methods. (HLW) 


20905 (BNL—21694) Binding and entry of DNA in pneumococ- 
cal transformation. Lacks, S. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1976. Contract E(30-1)-16. 10p. (CONF-760867—1). 
Dep. NTIS $3.50. 

From 3. European meeting on bacterial transformation and 
transfection; Granada, Spain (31 Aug 1976). 

NA transport in pneumococcal transformation can be sepa- 
rated into two steps: binding of DNA to the outside of the cell and 
entry of DNA into the cell. Both steps involve nuclease action. The 
binding reaction is specific for nonencumbered duplex DNA. An 
RNA:DNA hybrid, glucosylated DNA and denatured DNA are all 
ineffective competitors for binding. Single-strand breaks are formed 
in bound DNA, presumably at the sites of —— to the cell surface. 
Entry of DNA into the cell requires activity of the major endonu- 
clease, which is located in the cell membrane. This enzyme presum- 
ably degrades one strand of DNA as the complementary strand 
segment enters the cell. Magnesium, calcium, and a ions are 
all required for DNA entry. A tentative model for DNA binding and 
entry is presented. 


20906 (CONF-760947—1) Amino acid analog incorporation into 
protein in dimethyl! sulfoxide and mutagen-treated aging mice. Hirsch, 
G.P.; Holland, J.M.; Popp, R.A. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. Contract W-7405-ENG-26;SUB-3322. 13p. Dep. 
NTIS $3.50. 

From Conference on genetic effects on aging; Bar Harbor, 
Maine, United States of America (USA) (12 Sep 1976). 

The fidelity of aminoacyl tRNA ligases in vivo was measured 
by incorporation into protein of the amino acid analog, alpha- 
aminoisobutyric acid in mouse brain, kidney, and liver. Comparisons 
were made among 3-month-old and 33-month-old mice which were 
either aging normally, treated following weaning throughout their 
lifespan with 20 mg/kg/day of methyl methanesulfonate, or exposed 
to 300 R of X-ray at weaning. No dramatic aging differences were 
noted among the tissues of control or experimental groups in the 
levels of IABA incorporated, except that hepatoma tissues had a 
seven-fold higher level of analog incorporated. Young mice treated 
chronically with 5 percent dimethyl sulfoxide in their drinking water 
exhibited changes in the levels of free analog in tissues leucine 
incorporated into protein which were similar to those measured for 
the old and old-treated groups. The average frequency of substitu- 
tion of alpha-aminoisobutyric acid for an amino acid in mouse 
hemoglobin was 70 per million. 


20907 (LA-UR—76-1743) Histone phosphorylation related to 
chromatin strucuture. Gurley, L.R.; Walters, R.A.; Hildebrand, C.E.; 
Hohmann, P.G.; Barham, S.S.; Deaven, L.L.; Tobey, R.A. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
ENG-36. 35p. (CONF-760945—1). Dep. NTIS $4.00. 

From 1. international congress on cell biology; Boston, Mas- 
sachusetts, United States of America (USA) (5 1976). 

It has been proposed that the control of DNA activities (such 
as gene expression, gene replication, and gene segregation) may be 
mediated by changes in chromatin structure caused by modifications 
of the chromatin proteins. If this proposal is true, one might expect 
to find correlations between histone modifications and variations in 
chromatin structure. Using cultured mammalian cells, we have 
searched for such correlations and have found that, in general, 
growth-related histone phosphorylation is associated with chromatin 
condensation. This report summarizes the experimental results which 
have led us to this conclusion. 
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20908 (LBL—4774) Chloroplast photosynthesis: the reaction 
center of I. Bearden, A.J.; Malkin, R. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Aug 1976. Contract W- 
7405-ENG-48. 50p. (CONF-760680—1). Dep. NTIS $4.00. 

From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

Advances in the characterization of reaction center compo- 
nents of Photosystem I involved in photosynthesis in chloroplasts 
are reviewed. The availability of highly purified Photosystem I 
subchloroplast fragments and the application of nondestructive phys- 
ical techniques, such as optical and electron paramagnetic resonance 
(EPR) spectroscopy to these materials, has allowed a detailed prob- 
ing of components uniquely associated with this reaction center. The 
current status of information on electron carriers involved in the 
Photosystem I reaction center and their role in the primary photo- 
chemistry of this photosystem. It is pointed out that conclusions 
about primary photochemistry have mainly been derived from spec- 
troscopic studies of the components in functional systems. 


20909 (LBL—5512) Characterization of light-harvesting bacter- 
iochlorophyll-protein complexes from photosynthetic bacteria. Austin, 
L.A. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Aug = Contract W-7405-ENG-48. 156p. Dep. NTIS $6.75. 

esis. 

Bacteriochlorophyll (BChl) is the primary light absorbing 
pomes in the photosynthetic bacteria. While all of the bacterioch- 
orophyll present in the membranes of a given species of photosyn- 
thetic bacteria is structurally homogeneous, it serves two distinctly 
different functions. The majority of the BChi present in the mem- 
branes serves as an antenna or light-harvesting system which trans- 
fers excitation energy to a group of specialized BChl molecules 
called a reaction center. At the reaction center the excitation energy 
is converted to a charge separation which initiates the process of 
photosynthesis. Biochemical reactions are described. 


20910 (UCLA—12-1101) Reversible inhibition of the hydrocorti- 
sone induction of glycerol phosphate dehydrogenase by cytochalasin B 
in rat glial C6 cells. Bennett, K.; de Vellis, J. (California Univ., Los 
Angeles (USA). Lab. of Nuclear Medicine and Radiation Biology). 
1976. Contract E(04-1)-GEN-12. 38p. Dep. NTIS $4.00. 

The hydrocortisone (HC) induction of glycerol phosphate 
dehydrogenase in rat glial C6 cells was inhibited reversibly and in a 
dose-dependent manner by cytochalasin B (CB). Addition of sodium 
pyruvate to the culture medium did not reverse the inhibitory effect 
of CB, suggesting that CB did not act by blocking glucose transport. 
CB had no effect on basal level GPDH, and total cellular RNA, 
DNA or protein content. Colcemid had no effect on the induction, 
suggesting that the integrity of microtubules is not necessary for the 
induction process. CB did not alter the rate of degradation of 
induced GPDH nor did it act as an inhibitor of general protein 
synthesis. CB appears to specifically inhibit GPDH synthesis wheth- 
er it was given before, simultaneously or after the addition of HC to 
the cultures. This effect of CB is correlated with a marked decrease, 
up to 60 percent, in specific nuclear binding of [*H]-HC added to the 
culture media, even though total cell uptake of [*H]-HC was unaf- 
fected. According to the current model of HC action, the nuclear 
effect of CB would result in reduced synthesis of mRNA for GPDH. 
Since CB dissociated microfilaments in C6 cells, we hypothesize that 
microfilaments may play a role in the hormonal induction process. 


20911 (UCLA—12-1107) Differential hormonal regulation of L- 
glycerol-3-phosphate dehydrogenase in rat brain and skeletal muscle. 
McGinnis, J.F.; de Vellis, J. (California Univ., Los Angeles (USA). 
Lab. of Nuclear Medicine and Radiation Biology). 1976. Contract 
E(04-1)-GEN-12; USPHS-G-HD-05615;USPHS-G-HD-04612. 27p. 
Dep. NTIS $4.00. 

The level of L-glycerol-3-phosphate dehydrogenase (EC. 
1.1.1.8) is regulated in the rat brain by glucocorticoids. Following 
hypophysectomy the concentration of brain glycerol-3-P dehydro- 
genase decreases to about 40 percent of the control. By immunotitra- 
tion, we have demonstrated that this decrease in glycerol-3-P dehy- 
drogenase activity is due to fewer enzyme molecules rather than less 
efficient ones. We also demonstrated that the enzyme remaining in 
the brain after hypophysectomy is identical to that found in the 
brains of control littermates as determined by gel permeation chro- 
matography, pH optimum, heat lability, electrophoretic mobility and 
Ouchterlony double diffusion analysis. Since the concentration of 
glycerol-3-P dehydrogenase in skeletal muscle is not regulated by 
glucocorticoids, we also compared the brain enzyme to the muscle 
enzyme. By the above criteria, skeletal muscle glycerol phosphate 
dehydrogenase is identical to the brain enzyme. This suggests that 
the same structural gene codes for glycerol phosphate dehydrogen- 
ase in brain and muscle and that the difference in response to 
glucocorticoids is due to the presence of a specific regulatory 
mechanism in brain that is absent in muscle. 


20912 Ab initio calculations on large molecules using molecular 
fragments: of charge distribution and molecular electro- 
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static potential for ethyl chlorophyllide a and — molecules. Oie, 
T. (Univ. of Kansas, Lawrence wrence); Maggiora, G.M.; Christoffersen, 
R.E. Int. J. Quant. Chem., Symp.; No. 3, fo-t33¢Now 1976). 
From Proceedings of international symposium on quan- 
ried and quantum pharmacology; Sanibel Island, FL (12 Jan 
An analysis of the electronic charge distributions of 
and chlorin, their magn bstituted analogs, and ethy lien. 
[oye a has been carried out, using point-charge and symmetrical- 
ee representations of ab initio molecular fragment 
SCF O wave functions. The results indicate that both representa- 
tions provide essentially identical descriptions. Molecular electro- 
static potential calculations have also been carried out using the 
= t-charge representation and from the wave function directly. 
th approaches are in it in regions beyond the van 
der Waals radius of the various atoms in the molecule. 


20913 Double-standard DNA in methanol—ethanol—buffer sol- 
vent system. Kay, E. (Univ. of California, Los Angeles). Biochemis- 
try; 15: No. 24, S241- 5246(30 Nov 1976). 

DNA in a solvent system consisting of roughly equal volumes 
of methanol and ethanol and 5 percent buffer a conservative 
circular dichroism (CD) spectrum of very low intensity above 220 
nm and an increase of epsiloness comparable fo that of denatured 
DNA (about 40 percent). A direct comparison of this spectrum with 
the CD of single-stranded DNA reveals many differences, indicating 
DNA in this solvent system has a conformation different from that 
of denatured DNA. When the alcohols are removed, the B form 
conformation and normal epsiloness are restored in native DNA, 
while single-stranded DNA remains denatured. A double-stranded 
structure of DNA in the methanol—ethanol—buffer solvent system 
is confirmed by the neutral cesium chloride density gradient cen- 
trifugation of DNA in which one chain is labeled with 
['*C]thymidine and the other [*H]5-bromodeoxyuridine. The doubly 
labeled DNA exposed to the alcohol solvent system has a centrifu, 
pattern identical with that of control DNA; the two radioactivities 
cosediment and form a superimposing band, ‘distinctly different from 
that of single-stranded DNA; *H-labeled ‘(thymidine) chains sedi- 
ment further than “C-labeled chains (5-bromodeoxyuridine). Dena- 
tured DNA exhibits varying CD spectra —- on solvents. It is 
suggested that single-stranded DNA in different solvent systems 
assumes different modes of base stacking. 





CYTOLOGY 
REFER ALSO TO CITATION(S) 20925, 21013 


20914 (LA—6589-PR) Automated cancer-cell sorting and analy- 
sis. Progress report, July 1—September 30, 1976. In . M; 
Crowell, J.M.; Hansen, K.M.; Martin, J.C.; McLaughlin, 
man, G.C.; Steinkamp, J.A.; Svitra, ZV. (Los Alamos Scientific 
Lab., N. Mex. (USA). "Nov "1976. Contract W-7405-ENG-36. 60p. 
Dep. NTIS $4.50. 

This report summarizes work performed on automated meth- 
ods for cytologic examination of tumor cells during the period ga 1 
through September 30, 1976. Emphasis during this period has been 
on identification of optimal instrument settings and operational 
rameters for analysis of specimens by flow microfluorometry (EMP), 
continuing verification of machine results; and instrument develop- 
ment aimed primarily at extendin ing the range of wavelengths avail- 
able for fluorescence excitation through evaluation, purchase, and 
beginning installation of a new laser on FMF Sorter I. 


20915 Lae ay ana of a cell-analysis and sort- 
ing system applicable to tumor cell characterization and kinetic stud- 
ies. po report, April 17—October 16, 1976. Salzman, G.C.; 
Crissman, H.A.; Kissane, R.J.; Mullaney, P.F. (Los Alamos Scientif. 
ic Lab., N.Mex. (USA)). Dec 1976. Contract W-7405-ENG-36. 8p. 
Dep. yn Aan = 

ty we on the Am syaeery of equipment and 
sechigaas oe the flow-systems analysis and characterization of 
protein contents | ccm kinetics in tumor cells and the 
staining of cellular D 


(LA—6601- sae ee 
related toxic agents on the mammalian 
flow microfluorometric analysis. Progress vet we Fong 
ber 30, 1976. Steinkamp, J.A.; LaBauve, P.M.; Sere Z.V.; Ingram, 
M. (Los Alamos Scientific , N.Mex. (USA)). Dec 1976. Con- 
tract W-7405-ENG-36. 8p. Dep. NTIS $3.50. 

This report summarizes results of preliminary experiments to 
develop rapid and analytical flow-system analysis methods for deter- 
mining the effects of nonnuclear energy-related toxicological agents 
oS Se ee system. a eet 
gram appro: y one year ago, progress 
initiating the program; initial evaluation of some ¢: 
fluorescence staining protocols for characterizing peri 
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eee foal ment of potentially oom cores 
measurement of euapaniie activity) for characterizing blood 
Ck initiation of flow-system blood cell analysis and characteriza- 
similar evaluations in hamster; and development of techniques for 
similar evaluations in hamsters; and deve’ it of tec 
analyzing blood cells from cuaih-velane site samples. rey 
sensitive flow-system blood cell measurement techniques are ae 
Se ae ae on lesen wane the dose- 
ect relations of hematotoxic agents to i 
exposed by inhalation will begin to be assessed. 


20917 Cie See Laser e snare 8 —_ 
laser requirements in rapid analysis and sorting of mammalian cells. 

Cram, L.S.; Crissman, H.A.; Martin, J.C.; Price, B.J.; Salzman, G.C.; 
Steinkamp, Alamos Scientific Lab., N.Mex. (USA)). 1976. 


"TA . (Los 
— PW.7403-ENG- 36. 12p. (CONF- 760961—2). Dep. NTIS 


From Electro-optics laser conference and ex 
York, a York, United States of America (USA) (1 the So 4 Sep 1970) 
rapidly expanding field of fast flow-cell anal 
wee cou peaw Bade ll, Ce cicege ant online 
iolo; ——— greatl 7s from quantitative information and 
se availability of pure cell populations heretofore unavailable. Clini- 
cal applications utilizing fast flow analysis for cused Ge 


are appearing and, as a result, commercial firms 

field to market instruments designed for different ai 

Future developments will certainly be important in bacterial mutant 
selection, in isolation of new subpopulations of cells involved in the 
immune s and in cancer-cell screening where the 
throughput capabilities of the instrumentation can be utilized best. 
Extremely small beam spots on the order of 0.5 to 1 ym and the 
ability to sweep such spots very rapidly across the surface of a cell 
would be very advantageous for obtaining morphologic information, 
instead of the standard bulk (or whole-cell) information. New bio- 
logical questions are arising that will necessitate using pulsed lasers 
to look at fluorescence decay times. 


20918 ine corp tng pp 31-38) Flow karyotyping: a 
promising new cytogenetic tool. May 1976. 

In Energy and technology review. 

A new method of chromosome analysis (flow karyotyping) 
was develo) that uses flow systems and is much fi 
conventi techniques. A companion method, flow Tee wo —~ 
vides chromosome populations purified to a degree not possible 
before. These two methods are providing new information about 
chromosomes and are potentially useful for detecting human chro- 
mosomal abnormalities, including those resulting from energy-relat- 
ed pollutants. 


20919 (UCRL—S52155) aan texture analysis for automatic 
and histology: a Markovian approach. Pressman, N.J. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 12 Oct 
1976. Contract W-7405-ENG-48. 248p. Dep. NTIS $8.00. 
esis. 
oe —. is a aes to ye = 
based on -level transition probabilities in di es. 
experiments described in this Sesertation alae the anne: 
tion performance of parameters generated by this method. Three 
types of data sets are used: es of (1) human blood leukocytes 
(nuclei of monocytes, neutrophils, and lymphocytes; Wright stain; 
(0.125 ym)*/picture point), (2) cervical exfoliative cells (nuclei of 
normal intermediate squamous cells and dysplastic and carcinoma in 
situ cells; azure-A/Feulgen stain; (0.125 um)?/picture point), and (3) 
lymph- -node tissue sections (6pm th thick sections from normal, acute 
lymphadenitis, and Hodgkin —— os hematoxylin and eosin 
stain; (0.625 ym)? picture point) h me consists of 128 x 128 
icture points originally scanned with a 256 gray-level resolution. 
h image class is defined by 75 images. 


20920 Interkingdom fusion between human (HeLa) cells and to- 
bacco hybrid (GGLL) Jones, C.W. (Brookhaven National 
Lab., Upton, NY); Mastrangelo, I.A.; Smith, H.H.; Liu, H.Z.; Meck, 
R.A. Science; 193: No. 4251, 401-403(30 Jul 1976). 

The fusion of human HeLa cells with tobacco protoplasts has 
been accomplished with the use of polyethylene glycol. The se- 
quence from heterocellular adherence to heterokaryon formation has 
been followed with light microscopy and confirmed by autoradio- 

hs of heterokaryons containing unlabeled tobacco nuclei and 
tritium-labeled HeLa nuclei. The HeLa nucleus retained its integrity 
in the tobacco cytoplasm up to 6 days after fusion. 


optical texture 
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REFER ALSO TO CITATION(S) 20906, 20941, 20950, 20968, 
20977, 20986, 20992, 21017 


20921 ee Properties of mutants of haemophilus in- 
fluenzae deficient in ATP-dependent deoxyribonuclease. Setlow, J.K. 
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(Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
E(30-1)-16. 14p. (CONF-760867—2). Dep. NTIS $3.50. 

From if European meeting on bacterial transformation and 
transfection; Granada, Spain (31 Aug 1976). 

Eight isogenic Haemophilus influenzae strains whose extracts 
lack ATP-dependent deoxyribonuclease activity (Add™~ mutants) 
form three complementation and genetic linkage groups. Since there 
are known to be three subunits of the enzyme, these data suggest that 
each of the three genes specifies a different subunit. Gel electrophor- 
esis of partially purified mutant extracts indicates that the smallest 
subunit is missing in one of the groups but is present in all the other 
mutants. The mutants are more sensitive to a variety of chemical 
agents than the wild type. The most sensitive mutants lack the 
ATPase activity associated with the enzyme. These strains exhibit 
aberrant incorporation of tritiated thymidine, which starts up more 
rapidly and shuts off sooner than in the wild type. An extracellular 
compound is responsible for most of this effect, in that wild type 
cells put into medium in which Add~ cells have been growing show 
a similar aberrant incorporation. The effect of these media can be 
mimicked by cyclic AMP and cyclic GMP, although millimolar 
concentrations are required. It is postulated that the Add™ mutants 
are more —— to many substances than the wild type, partly 
because of the extracellular compound usually surrounding them, 
and the increased permeability might be responsible for the mutants’ 
nonviability. 


20922 (BNL—21726) Cell fusion hybrids. Smith, H.H. (Brook- 
haven National Lab., Upton, N.Y. (USA)). 1976. Contract E(30-1)- 
16. 13p. (CONF-760869—1). Dep. NTIS $3.50. 

From Conference of the International Plant Propagator’s 
Society; New Brunswick, New Jersey, United States of America 
(USA) (25 Aug 1976). 

Cell fusion hybrids were obtained by fusing | ree toes of 
Nicotiana glauca and N. langsdorffii in the presence of polyethylene 
glycol. The hybrid protoplasts were selected out of a mixed popula- 
tion by growing on a culture medium that does not support the 
growth of parental protoplasts. The cell fusion hybrids chromo- 
some numbers that were ed (56 to 64) than in the amphiploid (2n 
= 42). Most of these hyper-aneuploids were fertile and their prog- 
eny retained the characteristic morphology and approximate chro- 
mosome number of their hybrid parent. 


20923 Regulatory genes influencing the response to endogenous 
leukemia viruses. Lilly, F. (Albert Einstein Coll. of Medicine, Bronx, 
NY). pp 189-193 of In Biology of radiation carcinogenesis. Yuhas, 
J.M. (ed.). New York; Raven Press (1976). 

From Conference on the my of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 

The etiological agent of the spontaneous leukemia of AKR 
mice has been identified as a virus. When F; hybrids are produced 
by crossing mice of the high leukemia AKR strain with mice of 
various low leukemia inbred strains, the incidence of the spontaneous 
disease among the progency is, in a few cases, moderate to high, but 
in the majority of cases it is quite low or absent. The expression of 
the leukemic phenotype of the AKR mouse may be either dominant 
or recessive, depending on the strain of mice to which it is crossed. 
This type of observation implies that the disease is influenced by 
complex genetic mechanisms. The genetic factors governing the 
leukemic phenotype are reviewed. 


20924 Chromosomal localization of an endogenous murine leuke- 
mia viral genome in the AKR mouse. Lowy, D.R. (Yale Univ. School 
of Medicine, New Haven); Chattopadhyay, S.K.; Teich, N. pp 195- 
205 of In Biology of radiation carcinogenesis. Yuhas, J.M. (ed.). 
New York; Raven Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 

Mice contain numerous C-type viral genomes, which appear 
to be integrated into chromosomal DNA. These results do not 
exclude the possibility of infection by C-type viruses from outside 
the organism; they do, however, provide some understanding of the 
epidemiological observation that, in mice, C-type virus is usually 
transmitted vertically. They also delineate some steps in viral repli- 
cation which theoretically might be amenable to prophylactic or 
therapeutic intervention in murine leukemia. 


20925 Genetics of cell transformation by SV40. Croce, C.M. 
(Wistar Inst. of Anatomy and Biology, Philadelphia). pp 207-215 of 
In Biology of radiation carcinogenesis. Yuhas, J.M. (ed.). New York; 
Raven Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1995), 

See CONF-750443—. 

The integration of the SV40 genome into the human chromo- 
some 7 results in the synthesis of transforming gene products respon- 
sible for the maintenance of the transformed phenotype. The hybrid- 
ization of mouse peritoneal macrophages with SV40-transformed 
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human cells. (LN-SV) resulted in the production of somatic cell 
hybrids that contained, without exception, the human chromosome 7 
carrying the SV40 genome. All these hybrids were transformed as 
indicated by their high saturation density and by their growth in soft 
agar. These data confirm that the transformed phenotype is domi- 
nant in hybrids between normal and SV40-transformed cells. Cell 
hybrids between normal mouse cells and SV40-transformed human 
cells retain all the chromosomes of the mouse normal parent; they 
behave as transformed cells in vitro; and they can be subcultured 
indefinitely. In addition, these hybrids were tumorigenic when in- 
jected in nude mice. Karyological analysis of the tumor cells derived 
from the tumors so induced indicated that they were mouse-human 
hybrids containing the entire complement of mouse chromosomes 
and a very few human chromosomes, but including the human 
chromosome 7 carrying the SV40 genome. 


20926 (UCRL-Trans—11199) Accuracy in genetic translation. 
Ninio, J. (Paris-7 Univ., 75 (France). Inst. de Biologie Moleculaire). 
Dec 1976. Translation of French report. 57p. Dep. NTIS $4.50. 

Several aspects of the genetic code are reviewed. Chemical 
modifications of of the anticodon loop in the transfer RNA, 
suppression of tRNA by mutants. Phenotypic suppression and 
codon-anticodon recognition are discussed with emphasis on the 
accuracy of the translation process and the role of three categories 
of codons in amino acid synthesis in vivo. (165 references.) 


METABOLISM 
REFER ALSO TO CITATION(S) 20902, 20903, 20906, 20911 


20927 (ANL—76-99, pp 160-175) Stable isotope studies: intro- 
duction. Klein, P.D. 1975. 

In Division of Biological and Medical Research annual 
report, 1975. 

Progress is reported on the following research projects: mea- 
surement of bile acid kinetics in human subjects without duodenal 
intubation; kinetic studies of serum bile acids following administra- 
tion of **C-labeled bile acids; bile acid transformations occurring in 
gallstone therapy; bile salt metabolism in infancy and childhood; bile 
salt kinetics in cystic fibrosis; synthesis of labeled bile acids; applica- 
tion of stable isotope tracers to the study of clinical pharmacology of 
methadone; and the '*Cl. breath test. (HLW) 


20928 (CONF-760539—, pp 111-113) Progress in photon absorp- 
tiometric determination of bone mineral and body composition. 
Mazess, R.B.; Witt, R.M.; Peppler, W.W.; Hanson, J.A. (Univ. of 
Wisconsin, Madison). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

Single-photon absorptiometry, with low energy radionu- 
clides, has become widely accepted for measurement of bone mineral 
content in vivo. Dual-photon absorptiometry is a newer approach 
which overcomes previous limitations and allows measurement of 
total body and spinal bone mineral with high accuracy and precision 
(2 percent error). Dual-photon absorptiometry also its measure- 
ment of the lean-fat composition of soft-tissue and the monitoring of 
shifts in body composition and/or fluid balance. 


20929 (CONF-760539—, pp 151-154) Gamma ray scattering for 
density determinations. Piper, D.G.; Preuss, L.E. (Edsel B. Ford Inst. 
for Medical Research, Detroit). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A method is described which provides an absolute density 
determination by measuring the monoenergetic photons Compton 
scattered through a specific angle from a well defined volume of a 
material. Theoretically, the method measures density independent of 
geometry and surrounding material. A small geometrical depen- 
dence does exist, however, because of the finite cross-sectional area 
of the photon beam, and the degree of dependence changes with 
sample size, with density of shadowing material, and with type of 
collimation. Densities of organic liquids, water, lucite, crystalline 
materials, and zinc sulfate solution have been measured to verify the 
method. Differences between Compton densities and known densi- 
ties are typically less than 3 percent. Samples of excised bovine bone 
have been measured, and density values correlate well (r = 0.97) 
with independent methods. In vivo human calcaneus determinations 
are proposed. 


20930 (CONF-760539—, pp 155-158) Application of Gd-153 to 
static and dynamic transmission studies. Price, R.R.; Wagner, J.; 
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Larsen, K.H.; Stokes, T.; Patton, J.A.; Brill, A.B. (Vanderbilt Univ., 
Nashville). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
ai poy Ann hae, ichigan, United States of America (USA) 

May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ra’ 
sources and applications. 

A Gd-153 source has been utilized in a number of medical 
——- to measure body composition using photon attenuation 

ge we Applications ~ de included measurements of regional 

ole-body bone mineral content and estimates of regional 

uae perfusion pulse size. 


(LBL—4789) Electron microscopy of hydrocarbon produc- 

green plants. Bauer, T.; Glaeser, R. (California Univ., Berke- 

ley (USA). Lawrence Berkeley Lab.). 10 Sep 1976. Contract W- 
7405-ENG-48. 27p. Dep. NTIS $4.00. 

This year the land area of the United States will receive one 
thousand times as much energy from the sun as our society will use. 
Plants can be cultivated which convert the incident solar flux to 
chemical bond energy at efficiencies of approximately Bn nen 
Three hundred million acres of — plantation would produce our 
current energy needs forever, or at least until the sun burns out. For 
comparison, the United States currently has about three hundred 
fifty million acres under cultivation. Besides energy, our society 
requires a great number of materials currently derived from declin- 
ing oil supplies. These materials, lubricants, plastics, rubber, etc., can 
also be biologically produced; for exam = Malaysian rubber trees 
currently produce two thousand pounds of rubber acre. The 
potential for growing hydrocarbon materials in the United States is 
great and a untapped. This paper describes current and pro- 
posed research into hydrocarbon nel uction in green plants. 


20932 S ID—27199) Nucleic acids and eo synthesizing 
mechanism in mitochondria. report No. 12. Suyama, Y. 
(Pennsylvania State Univ., University Park (USA). Dept. of Biol- 
ogy). 1976. Contract E(11-1)-3083. . Dep. NTIS $3.50. 

Progress is reported on the following research projects: en- 
donuclease mappin, ng of tetrahymena mtDNA; endonuclease diges- 
tion study of mtDNA; biosynthesis of mitochondrial tRNA; polya- 
crylamide gel electrophoresis of the **P-labeled tRNA fraction; 
structure and biosynthesis of tRNA charging — functional 
ae rties of mitochondrial and cytoplasmic charging enzymes for 

of 20 amino acids; and inhibitin Veffects of chloramphenicol on 
“C. -amino acid incorporation into mitochondrial ribosomal proteins 
in tetrahymena. (HL 


20933 Variations in energy content of some carabid beetles in 
eastern Canada. Randolph, J.C. (Indiana Univ., Bloomington); Ran- 
dolph, P.A.; Barlow, C.A. Can. J. Zool.; 54: No. 1, 10-18(Jan 1976). 
Five’ species of adult carabid beetles were collected weekly 
from meadow and deciduous forest habitats in eastern Canada during 
the snow-free part of the year and analyzed for relative abundance, 
weight, and caloric equivalent. Although the same species were 
collected in both habitats, the deciduous forest had a greater relative 
abundance. Within a species the individual dry weights of male and 
female beetles without ova are not different, but with increasing 
numbers of ova some reproductive females are twice as heavy as 
males. Significant differences in caloric equivalents (cal/ash-free 
dry wt) were found between species and between gravid females 
males or non-gravid females within a species. Abundances, weights 
of individuals, and caloric equivalents all contribute to variations in 
energy content. However, comparisons of several estimates of total 
beetle energy content using data with varying levels of resolution 
suggest that detailed calorific analysis may not be necessary for 
population level studies. 


TRACER TECHNIQUES 


20934 Effect of hydrocortisone on total body calcium in rats. 
Yasumura, S.; Ellis, K.J.; Cohn, S.H. (Downstate Medical Center, 
Brooklyn). J. Lab. Clin. Med.; 88: No. 5, 834-840(Nov 1976). 
Administration of 5 mg. of hydrocortisone acetate to rats 
every other day for 2 weeks resulted in growth retardation and 
weight loss as indicated by body weights of experimental animals, 
which averaged 33 t lower than those of the controls, and a 
S ificant decrease in the length of the tibiae and femurs (p less than 
1 for treated vs controls). However, despite the smaller size of the 
mice animals, the values for total body calcium (TBCa) and the 
calcium in the tibia and femur did not differ significantly from 
control values. Thus, there was more calcium per unit length of 
bone, resulting in an increase in the skeletal density of treated rats. 
This finding was confirmed by x-ray examination of these bones. The 
net intestinal absorption of calcium (rate of initial entry) calculated 
from a levels following an oral and intravenous dose of *7Ca 
Sr, respectively, was not significantly different in hydrocorti- 
pli rats compared to controls. This would indicate that the 
rate of intestinal absorption of calcium is ee despite the 
administration of massive doses of corticosteroids. When the animals 


BIOMEDICAL SCIENCES, BASIC STUDIES 2133 


were placed on a calcium-deficient diet, both TBCa and tibia 
femur calcium levels were decreased. Subsequent administration o 
hydrocortisone did not alter the calcium values. The results of 
study are compatible with the hypothesis that hydrocortisone 
motes weight loss, retards growth, but inhibits the rate of 
resorption. 


MEDICINE 


REFER ALSO TO CITATION(S) 20791, 20794, 20795, 20928, 
20946, 20947, 21013 


20935 (CONF-760539—, pp 122-124) Dynamic tomography in 
dentistry. Richards, A.G. (Univ. of Michigan, Ann Arbor). 1976. 
From ERDA symposium on x- and -ray sources and 
ai oo May 197 Ann Arbor, 
~ 1976). 
In Proceedings of ERDA symposium on x- and gamma-ra’ 
sources and applications. 

Dynamic tomography is a procedure in which a sandwich of 
eight underexposed radiographs is utilized to display sharp images of 
details lying in a thin layer at any chosen depth within a subject. 
When the sandwich of films is viewed by transmitted light, the 
location of this chosen layer can be moved up or down within the 
subject by simply mechanically moving the radiographs in a precise 
manner relative to each other. The amount of radiation used in 
exposing the eight radiographs is the same as would be used to fully 
expose two normal radiographs. 


20936 (CONF-760674—1) Protein adsorption to monosodium 
urate crystals: differential responses of human peripheral blood neutro- 
phils. Skosey, J.L.; Kozin, F.; Ginsberg, M. (Chicago Univ., Iil. 
(USA). it. of Medicine; Medical Coll. of Wisconsin, Milwaukee 
(USA)). 1976. Contract E(11-1)-0069. 5p. Dep. NTIS $3.50. 

From 2. international sym 
man; Vienna, Austria (21 Jun 1976). 

In order for acute gouty arthritis to occur, neutrophils must 
interact with monosodium urate (MSU) crystals. As a result of this 
interaction, enzymes, chemotactic factors, and other mediators of the 
inflammatory response are released from neutrophil lysosomes. It 
was observed that MSU crystals adsorb gamma globulin, albumin, 
and other proteins found in serum and joint fluid. Results are 
reported from a study designed to demonstrate the effects of coating 
of MSU crystals with proteins on the phlogistic responses of neutro- 
phils to crystals. 


ichigan, United States of America (USA) 


jum on purine metabolism in 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 20761, 20762 


20937 (CONF-760539—, pp 125-132) Coded aperture imaging in 
nuclear medicine: review and update. Rogers, W.L. (Univ. of Mici.:- 
, Ann Arbor). 1976. 

From ERDA wy on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

Since mid-1972, a number of investigators have been studying 
the properties of coded apertures as applied to imaging distributions 
of -emitting radiotracers in the'| uman body. Aperture codes 

including the zone plate, annulus, stationary and time modulated 
coda ole patterns and the rotating slit have been employed with 
a variety of detectors ranging from X-ray film to multi-wire propor- 
tional counters. These methods are described and discussed. 


20938 (CONF-760539—, pp 145-146) Applications of a Ga-68/ 
Ge-68 generator system to brain imaging using a multiwire proportion- 
al chamber positron camera. Hattner, R.S.; Lim, C.B.; Swann, S.J.; 
Kaufman, L.; Chu, D.; Perez-Mendez, V. (Univ. of California, San 
Francisco). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
al a 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A Ge-68/Ga-68 generator system has been applied to brain 
imaging in conjunction with a novel coincidence detection based 
positron camera. The camera consists of two opposed large area 
multiwire proportional chamber (MWPC) detectors interfaced to 
multichannel lead converter plates. Event localization is effected of 
delay lines. Ten patients with brain lesions have been studied 1-2 
hours after the administration of Ga-68 formulated as DTPA. The 
images were compared to conventional brain scans, and to x-ray 
section scans (CAT). The positron studies have shown significant 
mitigation of confusing superficial activity resulting from cranio- 
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tomy compared to conventional brain scans. Central necrosis of 
lesions observed in positron images, but not in the conventional 
scans has been confirmed in CAT. The economy of MWPC positron 
cameras combined with the ideal characteristics of the Ge-68/Ga-68 
generator promise a cost efficient imaging system for the future. 


20939 Complement-induced ultrastructural membrane lesions: re- 
quirement for terminal components. Packman, C.H.; Rosenfeld, S.1.; 
Weed, R.I.; Leddy, J.P. (Univ. of Rochester, New York). J. Im- 
munol.; 117: No. 5, 1883-1889(Nov 1976). 

The step in the complement (C) eee at which 8- to 11- 
nm ring-shaj lesions are formed on antibody-coated erythrocytes 
(EA) has remained controversial. Some workers have concluded 
that these lesions appear at the C5 step and are not ultrastructural 
correlates of lysis; others hold that these lesions are formed only 
after the action of C8 and C9 in association with lysis. We have re- 
examined this problem by using sheep EA and human sera genetical- 
ly lacking C5, C6, C7, or C8. Electron micrographs of negatively 
stained membranes (x 220,000) were read in blind fashion and the 
results correlated with '°I-C5 binding. Rare structures resembling 
C-induced ring lesions were found on EA exposed to C5-deficient 
(C5D), C6D, C7D and C8D sera or to heated normal serum, with no 
significant differences among these sera (lesion density 0 to 0.26/ 
pm?). Fresh normal serum (NHS) produced 140 to 220 ring lesions/ 
pm? C5 binding to EA in C8D serum was 60 percent of that 
observed in an S control; in C6D and C7D sera C5 binding was 4 
to 11 percent of the normal value. Iodine treatment of sera fic 
enhance C5 uptake by C2 oxidation) increased C5 binding in C6D 
serum to 40 to 65 percent of that seen in native NHS; in iodine- 
treated C7D and C8D sera C5 binding was 250 and 440 percent, 
respectively, of the native NHS value. No increase in ring lesions 
was observed, however, except in the iodine-treated NHS. Thus, in 
whole serum, C5 binding is not sufficient to produce ultrastructural 
membrane rings in the absence of later-acting C components, at least 
through C8. The formation of ring lesions appears to have C 
requirements similar to those necessary for lysis. 


20940 Experimental basis for myocardial imaging with ‘°I-la- 
beled hexadecnoic acid. Poe, N.D.; Robinson, G.D. Jr.; Graham, 
L.S.; MacDonald, N.S. (Univ. of California, Los Angeles). J. Nucl. 


(U 
Med.; 17: No. 12, 1077-1082(Dec 1976). 
Progress in myocardial perfusion ene has been slowed by 
the lack o sg eee ig with suitab 


aoe and biologic 
characteristics. Hexadecanoic acid, terminally labeled with '*I, 
partially overcomes these limitations by providing a compound that 
concentrates in the myocardium in proportion to relative regional 
blood flow and carries a ma-emitter with desirable detection and 
imaging qualities. After a Sees in experimental ani- 
mals, the clearance half-times of hexadecanoic acid for blood and 
myocardium are 1.7 and 20 min, respectively. These values compare 
favorably with 18-carbon fatty-acid analogs labeled with C. In 
acute and chronic infarction, similar distribution patterns are found 
for hexadecenoic acid and **K, which indicates that hexadecenoic 
acid is a suitable substitute for the potassium analogs now in use for 
myocardial imaging. Because of the high count rates obtainable with 
128]-hexadecanoic acid, good-quality images can be uired in as 
little as 2—3 min per view. Iodine-123-hexadecanoic acid is poten- 
tially a useful radiopharmaceutical for clinical application. 


MICROBIOLOGY 


20941 Genetic evidence for a product of the Fv-1 locus that 
transfers resistance to mouse leukemia viruses. Tennant, R.W. (Oak 
Ridge National Lab., TN); Schluter, B.; Myer, F.E.; Otten, J.A.; 
Yang, W.K.; Brown, A. J. Virol.; 20: No. 3, 589-596(Dec 1976). 
Extracts of mouse cells have been shown to transfer resis- 
tance to N- of B-tropic host range types of mouse leukemia viruses. 
The genetic specificity of the inhibition was tested in two ways: (i) 
by correlating the Fv-1 genotype of a number of mouse strains with 
the restriction-transferring activity of extracts of the respective 
embryo cell cultures, and (ii) by correlating the Fv-1 genot of 
B6C3F, (C57BL/6 female [Fv-1/sup bb/] by C3H male [Fv-l/sup 
parental strains) mouse embryos, which segregate the Fv-1 
alleles in a 1:2:1 ratio, with the inhibitor activity of extracts of the 
cells from each embryo. Five independent matings, totaling 45 
individual embryos, were tested. Each embryo was cultured, and the 
Fv-1 genotype was determined independently by titration of N- and 
B-tropic viruses; the extracts of replicate secon cultures were 
tested for their effect on infection of permissive cells by N- and B- 
tropic viruses. The specific-restriction-transferring activity of the 
embryos was found to “t7~ with the appropriate Fv-1 geno- 
type. These results confirm the suggestion that the inhibitor of the 
leukemia virus host range types in the cellular extracts is a product 
of the Fv-1 locus. 


MORPHOLOGY 


REFER ALSO TO CITATION(S) 20931, 20935, 20944 
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20942 Interactions between molting and regeneration in the land 
crab. Holland, C.A.; Skinner, D.M. (Oak Ridge National Lab., TN). 
Biol. Bull.; 150: 222-240(Apr 1976). 

Following the loss of one or more partially regenerated limbs 
from the land crab, Gecarcinus lateralis, before a critical stage of the 
molt cycle, secondary regenerates form to replace those lost. Al- 
though loss of at least five limbs from an intermolt animal is required 
to initiate molting preparations loss of only one primary regenerate, 

rior to the critical time, is sufficient to inhibit these preparations. 
The precise stage of the animal in the molt cycle determines whether 
growth and/or DNA synthesis decrease or cease in the remaining 
primary regenerates. The inhibition caused by the loss of regenerates 
is seen in animals stimulated to undergo precocious molts by either 
limb or eyestalk removal which excludes the possibility of inhibition 
Pag) by release of MIH from the sinus gland-X organ complex. 

AG) 


PATHOLOGY 


20943 (CONF-760539—, pp 147-150) Use of x- and gamma 
radiation for selective analysis of bi-component material. Bolin, F.P.; 
Preuss, L.E.; Bugenis, C.K. (Edsel B. Ford Inst. for Medical Re- 
search, Detroit). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

The use of two monochromatic penetrating beams of appro- 
priate energies makes it possible to selectively analyze for either 
fraction of a two component system. A key quantity is the R value, 
defined as: R = Ln(I/sub 01//I/sub 1/) / Ln(I/sub 02//I/sub 2/) 
where 1 and 2 refer to the energies of the photon beams and 
“O"represents unattenuated intensity. For animal tissue, R is directly 
proportional to the fraction of either component of the absorber, but 
in general a linear transformation relates the two. The components 
to be analyzed determine the optimal photon energies needed for the 
system. Applications of dual photon absorptiometry have concen- 
trated on biomedical measurements. The system can be extended to 
diverse applications. Our principal contribution to this work has 
been the development of soft tissue component assay. Cd photons 
can analyze 10 cm thick tissue samples, with absolute lipid fraction 
assay accuracy of +-.015. Further developments have yielded a 
device for the assay of in vivo triceps tissue. 


PHYSIOLOGICAL SYSTEMS 


20944 (ANL—76-99, pp 109-123) Aging research. Sacher, G.A. 
1975. 

In Division of Biological and Medical Research annual 
report, 1975. 

The following studies were conducted: comparative morphol- 
ogy of short- and long-lived rodent species; comparative biology of 
aging; extrinsic and intrinsic factors of aging that affect immunocom- 
petent cells; effects of environmental carcinogens on development of 
the immune response and development of quantitative measures of 
cell-mediated immunity; comparative studies of aging and immunol- 
ogy; cytofluorometric methods for counting specific lymphocyte 
populations; and time study of hematological variables in a selected 
group of employees. (HLW) 


20945 (BNL—21838) Concepts and observations on the regula- 
tion of granulocyte . Cronkite, E.P.; Burlington, H.; Chan- 
ana, A.D.; Joel, D.D.; Reincke, U.; Stevens, J. (Brookhaven Nation- 
al Lab., Upton, N.Y. (USA)). 1976. Contract E;30-1)-16. 26p. 
(CONF-760850—1). Dep. NTIS $4.00. 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, District of Columbia, United 
States of America (USA) (17 Aug 1976). 

The neutrophilic granulocyte count in the blood responds 
quickly to infection in dogs. The ratio of non-segmented to segment- 
ed neutrophils increased progressively after induction of bacterial 
pneumonia showing a rapid release from the bone marrow of less 
mature cells. Under normal steady state conditions there are modest 
fluctuations in the blood granulocyte count, presumably the result of 
interplay amongst factors regulating the sojourn time in the blood, 
rate of release of a from the bone marrow, their rate of 
production in the marrow and the factors that inhibit marrow 
granulocyte production. The average sojourn time of granulocytes 
in the blood of man is very variable with a large standard error. 
After induction of infection marked changes in the granulocytic 
specific activity curve (GSAC) are observed following autotransfu- 
sion of labeled cells. Early in infection the GSAC shows a rapid 
decrease implying a faster input of unlabeled cells from the bone 
marrow. Later GSAC approaches normal and then, during 
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recovery from infection, becomes longer than normal, page ae te that 
input of unlabeled granulocytes from the marrow is drastically 
reduced. Factors influencing the mechanism of release of granulo- 
cytes from the marrow in man are discussed. 41 references. 


— a pp int] Absolute lung densitom- 

a Gd-153 source and CdTe detectors. Kaufman, L.; 
Game, a ; Savoca, C.; Swann, S. (Univ. of California, San Francis- 
co 

From ERDA a on x- and gamma-ray sources and 
Fs wager Ann Arbor, Michigan, United States of America (USA) 

19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

A low-cost portable non-invasive densitometer is described. 
While the present system is optimized for lung densitometry, similar 
configurations can be used for bone densitometry and in industrial 
applications. 


20947 (CONF-760539—, pp 118-121) Automated fluorescent ex- 
citation anal: in medicine using excitation sources. 
Kaufman, L. (Univ. of California, San Francisco); Deconinck, F.; 
Camp, D.C.; Voegele, A.L.; Friesen, R.D.; Nelson, J.A. 1976. 

From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ra 
sources and applications. 

An automated x-ray fluorescence system has been developed 
for application in clinical and investigative practice. The optimiz- 
ation of its major components permits the rapid and accurate quanti- 
tation of low levels of selected tracers in a cost-effective manner. 


20948 (CONF-760675—1) Preservation of mammalian cells and 
embryos by freezing. Leibo, S.P. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. Contract W-7405-ENG-26. 24p. Dep. NTIS $3.50. 

From International conference on cryoimmunology; Dijon, 
France (17 Jun 1976). 

A wide variety of mammalian cell types can now be success- 
fully frozen to and thawed from -196°C, a sufficiently low tempera- 
ture to assure cell preservation for decades if not centuries. The 
purpose of this review is to summarize fi tal aspects of 


cryobiology as they have recently been applied to the freezing of 
mammalian cells and embryos. These applications have, in turn, led 
to a fuller understanding of basic low-temperature biology. It is now 


— to place a organism, as an embryo, in a state of 

ed animation. When the frozen embryo is thawed, it may be 
coominared into the reproductive tract of a suitable foster mother in 
which the embryo develops normally into a fully functional baby. 
Basic aspects of the freezing of mammalian embryos and their later 
viability are discussed. 44 references. 


20949 (CONF-760865—1) Role of intracellular freezing in the 
death of cells cooled at rates. Mazur, P. (Oak Ridge 
National 1 _— (usa). 1976. Contract W-7405-ENG-26. 7p. 
Dep. NTIS 
hy is. “annual meeting of the Society for Cryobio! 1918) 
Arlington, Virginia, United States of America (USA) (2 pe Bend 1976) 
Coolin: 5 velocity is one of the major factors that determines 
whether viable cells can be frozen to temperatures that permit 
indefinite storage. Cooling either too slowly or too rapidly tends to 
be damaging. Optimum cooling rates are reported for mouse marrow 
stem cells, yeast, and human red cells. 


20950 (CONF-760947—2) Erythrocyte life span in alpha thalas- 
semic mice. Popp, R.A.; Francis, M.C.; Bradshaw, B.S. (Oak Ridge 
National Lab., Tenn. (USA)). 1976. Contract W-7405-ENG-26. 37p. 
Dep. NTIS $4.00 

From Conference on genetic effects on aging; Bar Harbor, 
Maine, United States of America (USA) (12 Sep 1976). 

As mice mature and become senescent, they often become 
anemic. The basis for the anemia is not well known; however, 
ee een S Saeee > aee Se See Oe © eee 

rey S Sp Se res oe ee ren Recently. a mouse 
ye an inherited anemia in humans, namely a thalassemia 
minor, was induced by X irradiation. These mice exhibit a microcy- 
tic, hypochromic anemia with erythrocytosis and reticulocytosis. We 
report here that the erythrocytes of a thalassemic mice do have a 


shortened life span and we speculate on the role this could have on 
the life shortening of these genetically anemic animals. 


20951 (COO—2223-23) Conetanin report of the overall ac- 
tivities of the contract during the past three years. Keith, A.D. 
(Pennsylvania State Univ., aed Park (USA). 1976. Contract 
E(11-1)-2223. 23p. Dep. NTIS 

gph ky on > 
three years of support by ERDA are outlined. These entail various 
ex) ents that were carried out using spin labels to uncover 
inlbomna tion about the physical properties of biological membranes. 
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A second general approach that was Sorte by this 
during that period was the use of parama 
an approach to explore certain eedeel cate’ 
systems through the use of spin labels. By utilization of this approach 
it is possible to remove the spin label signal from heterogeneous 
environments from all zones except a particular one. The third 
general area of accomplishment during this interval was the initi- 
ation of a class of spin labels which we call surface labels. These 
labels are designed to label the aqueous hydrocarbon interface of one 
side of a membrane enclosure. This approach is still new to us and its 
full potential is not yet developed, but we believe it is a profitable 
approach; it overcomes a number of the criticisms that have been 
leveled at spin labels over the years. A list of publications is included 
that report findings in detail. 
20952 Specific gravity of salmonid eggs. Bonham, K. (Univ. of 
ba ton, Seattle). Trans. Am. Fish. ot 105: No. 2, 351- 352(Mar 
Conditions bearing on 43 determinations of the specific grav- 
ity of the eggs of chinook (Oncorhynchus tshawytscha) and coho 
(O. kisutch) salmon and of rainbow trout (Salmo gairdneri) are 
described. Mean and coefficient of variation of the specific gravity 
of 13 batches of ova before water-hardening were 1.076 +- 0.84 
percent, and of 30 batches of zygotes after water-hardening were 
1.064 +- 0.83 percent, while for all 43, 1.066 +- 1.38 percent. Three 
dry/wet and ash/wet weight ratios respectively averaged 0.344 +- 
4.9 percent and 0.00872 + - 3.4 percent. 


PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 20837, 21013, 21027 
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20953 (LA—6592-PR) Serologic test development. Progress 
report, July 1, 1975—June 30, 1976. Saunders, G.C.; Clinard, E.H.; 
Bartlett, M.L.; Sanders, W.M.; Payne, R.J. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Dec 1976. Contract W-7405-ENG-36. 20p. 
Dep. NTIS $3.50. 

The indirect Enzyme-Labeled Antibody (ELA) hog cholera 
test has been successfully tested on a 640-sample, computer-coded 
serum tank. A greater than 99 percent correlation with the hog 
cholera serum neutralization test was observed. A successful field 
trial of the ELA hog cholera test was carried out. The serum factor 
present in packinghouse swine responsible for the high level of false 
positive ELA trichinosis reaction has been localized. This factor 
appears to be immunologically nonspecific. Investigation of the 

roperties of various enzyme substrates has been done. Design for 
Ercan of preprototype, semiautomatic equipment has been com- 


pai (LA-UR—76-1983) Application of the indirect enzyme- 
labeled anti ely mdhecntast $0 tis Getastion and queidiinnne @faaied 
diseases. Saunders, G.C. Clinard, E.H.; Bartlett, M.L.; Sanders, 
W.M. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract 
W-7405-ENG-36. 32p. (CONF-760955—1). Dep. NTIS $4.00 

From National Institute of Health meeting; Washington, Dis- 
trict of Columbia, United States of America (USA) (9 aa "{976). 

The rapid, indirect enzyme-labeled antibody (ELA) micro- 
plate test has been developed as a diagnostic and surveillance tool to 
aid in the control of animal disease. Data are presented, which 
illustrate the application of the test to viral (hog cholera), — 
(trichinosis), a bacterial (brucellosis) diseases of animals. A greater 
than 95 percent correlation was observed between the hog cholera 
ELA test and the hog cholera serum neutralization test eee 
on over 2000 mixed hog cholera positive and negative field samples 
obtained during the 1976 New Jersey epizootic. Of 56 swine natural- 
ly infected with Trichinella spiralis at a level considered dangerous 
to man, all were ELA positive, while only one of 360 T. spiralis 
negative packing house sera was ELA positive. Preliminary experi- 
ments with bovine brucellosis (Brucella abortus) indicate that the 
ELA test is more sensitive than other test methods currently in use. 
ELA procedures should soon become tests of choice for the detec- 
tion of antibodies to animal disease agents. 


20955 (LA-UR—76-2246) Serum fractions associated with posi- 
tive and false positive reactions in the ELA test for trichinellosis in 
swine. Clinard, E.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 24p. (CONF-760854—2). Dep. 
NTIS $3.50. 
From 4. international conference on trichinellosis; Poznan, 
Poland (Aug 1976). 
A considerable number of packinghouse swine sera give false 
me. results in the enzyme-labeled antibody (ELA) test for 
richinosis. Efforts to understand the nature of this problem directed 
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toward isolation and identification of a serum factor responsible for 
the false positive reactions are discussed. 


20956 (LA-UR—76-2247) Prospects for use of the ELA test in 
control of trichinellosis in swine. Clinard, E.H.; Saunders, G.C.; 
Leighty, J.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-ENG-36. 19p. (CONF-760854—1). Dep. NTIS 
$3.50. 

From 4. international conference on trichinellosis; Poznan, 
Poland (Aug 1976). 

A practicable system for examining food animals at the time 
of slaughter to detect the presence of humoral antibodies against 
diseases of significance to human or animal health would be a 
valuable adjunct to meat inspection. Trichinosis, which has the 
characteristics of many of the disease problems that are of interest to 
the Meat and Poultry Inspection Program, was selected as a model 
for this purpose. Preliminary work indicated that the enzyme-labeled 
antibody test (ELA) could be used for detection of antibodies to 
Trichinella spiralis in swine. Other characteristics of the ELA test, 
such as its low cost, sensitivity, specificity, and potential for automa- 
tion, supported its further development. The ultimate goal of this 
work is to provide a rapid, economical, automated test which will 
identify all swine constituting a human health hazard due to presence 
of infective T. spiralis larvae at the time of slaughter and identify all 
animals which have been infected by this parasite. 


20957 Aerosol production by irrigation equipment used for land 
application of wastewater. Raynor, G.S.; Hayes, J.V. (Brookhaven 
National Lab., Upton, NY). Am. Ind. Hyg. Assoc. J.; 37: No. 9, 526- 
536(Sep 1976). 

Aerosol production from sprays of four irrigation systems 
used for upland application of wastewater was studied over a range 
of operating and meteorological conditions by sampling particles 
from evaporated tracer droplets. Most aerosol-forming droplets 
were less than 100 ym in diameter with median number diameters 
from 1 to 3 ym and median mass diameters appreciably larger. More 
than 10’° respirable sized particles were produced per minute by 
single nozzles. Actual wastewater sprays were similar. Diffusion 
calculations indicate decreases in concentration of 1 to 2 orders of 
magnitude in 1 km. 
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20958 (UCRL—52000-76-5, pp 13-20) LLL biomedical and envi- 
research 


ronmental program overview. May 1976. 

In Energy and technology review. 

The chief objective of LLL’s biomedical and environmental 
research program is to enlarge mankind's understanding of the 
implications of energy-related chemical and radioactive effluents in 
the biosphere. The effluents are studied at their sources, during 
transport through the environment, and at impact on critical re- 
sources, important ecosystems, and man himself. We are pursuing 
several projects to acquire such knowledge in time to guide the 
development of energy technologies toward safe, reasonable, and--in 
the broadest sense--optimal choices. 


RADIATION EFFECTS ON BIOCHEMICALS 


20959 (CONF-760715—P1, pp 543-561) Use of neutron scatter- 
ing for the analysis of biological structures. Schoenborn, B.P. (Brook- 
haven National Lab., Upton, NY). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

A review is presented of methods for the analysis of biologi- 
cal structures, such as membranes, viruses, protein complexes and 
structures, etc., by neutron scattering data, based upon the differen- 
tial scattering for hydrogen versus deuterium. Deuteration of, e.g., 
— has led to the elucidation of structure in large complexes, 

ving molecular weights in the hundred thousands. 


IN VITRO 
20960 (ANL—76-99, pp 143-160) Biophysics. Danyluk, S.S. 


1975, 
In Division of Biological and Medical Research annual 
report, 1975. 
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Research is reported on magnetic resonance spectroscopy of 
biological molecules, development of clinical applications of stable 
isotopes, circadian cybernetics, and X-ray crystallography of immun- 
oglobulins. Biological processes occur in fluid media, and ultimately 
our knowledge of their mechanisms requires detailed information for 
chemical and molecular structural properties in biological fluids. 
Magnetic resonance spectroscopy has unique advantages over other 
approaches in this area that are being exploited in studies currently 
underway in the group. The program continues to develop along 
three interrelated lines, measurement and analysis of high resolution 
spectra for biological molecules (especially nucleic acid constituents 
and drugs), synthesis of selectively labeled nucleic acid fragments 
essential for complete spectral assignments, and computation of 
conformational properties from NMR parameters. This coordinated 
approach enabled the first complete conformation analysis for a 
dinucleoside monophosphate, ApA, in aqueous solution. It was 
found that the conformation is actually a time-average of right 
helical, loop, and extended conformations, the interchange being 
extremely rapid on an NMR time scale. Spectral analyses were also 
completed for all possible ribonucleotide dimers, the assignments 
again relying heavily on synthesis of appropriate deuterated counter- 
parts. Studies of conformational flexibility in nucleic acid fragments 
showed that changes in hydrogen ion concentration and temperature 
produce correlated conformational changes specific for each nucleo- 
tidyl unit. Studies were also initiated in three new projects dealing 
with the effect of hapten binding on antibody structure, counter ion 
influence on nucleic acid free radicals, and membrane differences 
between normal and sickled erythrocytes. 


20961 Measurement of ionizing radiation-induced cross linkage 
of DNA and protein in bacteriophage. Hawkins, R.B. (St. Louis 
Univ.). Radiat. Res.; 68: No. 2, 300-307(Nov 1976). 

Coliphage T7 was suspended in aqueous histidine solution and 
exposed to ®Co gamma radiation. Evidence suggesting formation of 
cross links between phage DNA and protein was obtained using a 
procedure based on phenol—water countercurrent extraction. 


IN ANIMALS 
REFER ALSO TO CITATION(S) 21000 


(ORO—4155-1) Formation and repair of gamma-ray in- 
duced nucleic acid base damage in bacteria and mammalian cells. Final 
report, September 1, 1973—August 31, 1976. Cerutti, P.A. (Florida 
Univ., Gainesville (USA). Dept. of Biochemistry). 1976. Contract 
E(40-1)-4155. 20p. Dep. NTIS $3.50. 

Results are summarized from a three-year study of the forma- 
tion and repair of y-ray induced thymine damage in bacteria and 
mammalian cells. A systematic study was made of the formation of a 
specific type of ionizing radiation induced base damage under in 
vivo conditions. Assay for the determination of y-ray products of 
the 5,6-dihydroxy-dihydrothymine type (alkaline-acid degradation 
assay) and a method for the determination of the formation of 5- 
methylene-uracil radicals (formation of (*H)H2O from thymine- 
methyl (*H)) are discussed. The radiation-chemical reactivity of 
thymine decreased according to the following pattern in different 
biological systems: phi X174-DNA greater than E. coli DNA = phi 
X174 phage much greater than HeLa chromatin greater than E. coli 
cells greater than human fibroblasts WI-38. In WI-38 the efficiency 
of formation of 5-methylene-uracil radicals was 1.6 x 10~* per Krad 
and 10° daltons DNA and of products of the 5,6-dihydroxy-dihy- 
drothymine type 0.54 x 10~* per Krad per 10° daltons DNA (uncor- 
rected). It was concluded that y-rays produce DNA single strand 
breaks and (total) base damage with comparable efficiencies under in 
vivo conditions in cultured cells. A list is included of 18 published 
papers that report the findings in detail. 


20963 Radiation-induced strand breaks in the DNA of mamma- 
lian cells. Ormerod, M.G. (Inst. of Cancer Research, Sutton, Eng.). 
p 67-92 of In Biology of radiation carcinogenesis. Yuhas, J.M. (ed.). 
ew York; Raven Press (1976). 
From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 
See CONF-750443—. 
The hypothesis that radiation can induce cancer by means of 
a chemical change in the DNA of a cell is examined. Observations 
on radioinduced strand breaks in the DNA of mammalian cells and 
repair mechanisms are reviewed. (CH) 


RADIATION EFFECTS ON CELLS 
REFER ALSO TO CITATION(S) 20962 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 20963, 20997 
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20964 (ANL—76-99, pp 193-212) Mammalian cell biology. 
Elkind, M.M. 1975 
In Division of Biological and Medical Research annual 
— Ss. 
= is reported on the following research projects: the 
effects of N-ethyl-maleimide and hydroxyurea on hamster cells in 
— sensitization of synchronized human cells to x rays by N- 
thylmaleimide; sensitization of hypoxic cells with a 
ulfhydryl inhibitor; —— interaction due to ionizing and nonion- 
ia radiation in mammalian cells; DNA relative to radioin- 
duced cell killing; spurious photolability of DNA labeled with 
methyl-"*C-thymidine; radioinduced malignant transformation of 
cultured mouse cells; a comparison of properties of uv and near uv 
light relative to cell function and DNA damage; — Carlo 
simulation of DNA damage and repair mechanisms; and radiobio- 
logy of fast neutrons. (HL 


20965 Microdosimetry and its implication for the primary pro- 
cesses in radiation Kellerer, A.M. (Columbia Univ., 
New York). pp 1-12 of In Biology of radiation carcinogenesis. 
ws J.M. (ed.). New York; Raven Press (1976). 

rom Conference on the biology of radiation carcinogenesis; 
Guinan’ Tennessee, USA (7 Apr 1975). 

See CONF-750443— 

Three biophysical ical concepts relevant to radiation carcinogene- 
sis are considered. e statistical fluctuations of energy 
deposition on a microscopic scale, the absorbed dose loses its mean- 
ing whenever its value is not sufficiently large and whenever one 
deals with cellular or subcellular regions. Criteria have been given to 
indicate whether for a given site diameter and a given value of 
absorbed dose the statistical fluctuations are a. It is pointed 
out that, at very small doses, all cellular d ect relations must be 
linear, but that at higher doses, the quadratic term in absorbed dose 
must be taken into account. The relation of the statistical nature of 
energy distribution to RBE and temporal dose distributions are 
discussed. (CH) 


20966 Gamma-ray excision repair in normal and diseased human 
cells. Cerutti, P.A.; enn, J.F. (Univ. of Florida, ree gsi4 
93-101 of In Biology of radiation carcinogenesis. Yuhas, J.M. (ed.). 
New York; Raven Press (1976). 


From Conference on the biology of radiation carcinogenesis; 


Gatlinburg, Tennessee, USA (7 Apr 1975). 
See CONF-750443— 


Radiation products of the 5,6-dihydroxy-dihydrothymine type 
(t’) are efficiently removed from the DNA during postirradiation 
incubation of bacterial and cells. In this chapter we 
describe the t’-excision system contained in normal human cells, in 
human carcinoma HeLa S-3 cells, and in skin fibroblasts from 
xeroderma pigmentosum (XP) and -Fanconi's anemia (FA) patients. 
The latter diseases are characterized among other symptoms by a 
genetically increased susceptibility for the. the » Soe vale of cancer. 


20967 Repair of human DNA: radiation and chemical damage in 
normal and xeroderma cells. Regan, J.D. Setlow, R.B. 
(Oak Ridge National Lab., TN). pp 103-113 of In Biology of 
ie carcinogenesis. Yuhas, J.M. (ed.). New York; Raven Press 

From Conference on the biol of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 

We present the experimental evidence we have gathered, 
using a particular assay for DNA repair in human cells, the photoly- 
sis of tanaedooselliine (BrdUrd) incorporated d: repair. This 
assay characterizes the sequence of repair events t occur in 
human cells after radiation, both ultraviolet and ionizing, and per- 
mits an estimation of the size of the average repaired region after 
these — insults to DNA. We will discuss chemical insults to 
DNA and attempt to liken the repair processes after chemical 
damages of various kinds to those repair processes that occur in 
human DNA after damage from physical eneate. We will also show 
results indicating that, under certain conditions, repair events resem- 

bling those seen after uv-irradiation can be observed in normal 
human cells after ionizing radiation. Furthermore the XP cells, 
defective in the repair of uv-induced DNA damage, show defective 
repair of these uv-like DNA lesions induced by ionizing radiation. 


20968 Inherited DNA repair defects in H. sapiens: their relation 
onan in xeroderma pigmentosum. Robbins, J.H.; 
Kraemer, K cabo, AD (National Cancer Inst., Bethesda, 
MD). pp tt3ia7 of In Bio! of radiation carcinogenesis. Yuhas, 
J.M. (ed). New York; Raven (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443— 

Xeroderma pigmentosum (XP) is an autosomal recessive dis- 
ease in which 2 raplhpeneny Ap pemmner abnormalities and nu- 

merous malignancies on SS 
patients have neurological abnormalities in addition to their cutan- 
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eous pathology. Genetic defects in DNA 
found in all studied XP patients. Here, we review and t 
studies relating the different inherited DNA repair defects of XP to 
several uv-associated processes. Peripheral blood. lymphocytes and 
skin fibroblasts obtained from patients were cultured and the uv- 
induced thymidine incorporation in DNA was measured by autora- 
diography or by scintillation spectroscopy. 


20969 = ape fee aha a Pana me tegroeyrm Aeyade pee mom 4 
of uv irradiation and of chemical carcinogens in normal and 
pigmentosum cells. Maher, V.M.; McCormick, J.J. (Michigan Cancer 
Foundation, ery pp 129-145 of In Biolo y of radiation carcino- 
genesis. Yuhas, J.M. (ed.). New York; Raven eons (1976). 

From Conference on the biolo y of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 


have now been 


The cytotoxic and mutagenic action of ultraviolet (UV) irra- 
diation and of aromatic amides or polycyclic hydrocarbons was 
quantitatively compared in normally repairing strains of human cells 
and in several excision-repair deficient or post-replication repair- 
deficient xeroderma pigmentosum (XP) strains. 


20970 Radiation activation of endogenous leukemia viruses in cell 
culture: acute x-ray irradiation. Decleve, A.; Niwa, O.; Gelmann, E.; 
Kaplan, H.S. (Stanford Univ. School of Medicine, CA). pp 217-225 
of In Biology of radiation carcinogenesis. Yuhas, J.M. (ed.). New 
York; Raven Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1995). 

See CONF-750443—. 

X-ray induction of murine leukemia viruses in vitro was 
demonstrated in mouse fibroblast cells after single acute exposures to 
x-rays. The use of an overlay technique was required to detect 
progeny virus. Doses of x-rays greater than 450 fe. were needed to 
achieve induction. No precise estimate of the induction rate could be 
made, but a minimal estimate of approximately 10~* was suggested 
by the fact that induction could not be demonstrated when fewer 
than 10° cells were exposed. 


20971 Ps Sie Det eats eens eas mn > 
striction of mouse leukemia viruses. Tennant, R.W.; Otten, J.A.; 
Quarles, J.M.; Yong. W.K.; Brown, A. (Oak Ridge National Lab., 
TN). pp 227-236 of In Biology of radiation carcinogenesis. Yuhas, 
J.M. (ed.). New York; Raven Bon (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

CONF-750443—. 

Three sources of radiant energy were used to activate virus, 
and on the assumption that radiation activation in cell culture may 
also on cell division, experiments were performed with 
actively proliferating cells. The cultures were held in a 37°C incuba- 
tor with the cell surface of the flask perpendicular to the source; 
they were exposed to relatively low dose rates of y-radiation, or 
neutrons, or x-rays delivered at a relatively high dose rate at ambient 
temperature. The effects of relatively low dose rate y-radiation (17.5 
rad/hr) and neutron radiation (5.7 rad/hr) were compared with 
acute X-irradiation (100 to 191 rad/min) and virus activation was 
detected. All exposures were done actively dividing cells, but -y- and 
neutron-radiation were delivered to cells while they were in an 
incubator. Gamma radiation appeared to be the most efficient activa- 
tor, and was less destructive to cells, but no direct comparison 
between the various radiation types and dose rates was possible. 


20972 Use of in vitro methods for the study of x-ray-induced 
transformation. Klein, J.C. (Radiobiological Inst. TNO, Lange 
Kleiweg, Netherlands). pp 301-307 of In Biology of radiation car- 
cinogenesis. Yuhas, J. M. (ed.). New York; Raven Press (1976). 

From Conference on the biolo; ogy of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443— 

In vitro methods for the investigation of radiation carcino- 
genesis are very useful, but they have pitfalls. The biggest pitfall is 
that many cells cannot be transformed by irradiation. 


20973 In vitro cell transformation by low doses of x-irradiation 
and neutrons. Borek, C. (Columbia Univ., New York). pp 309-326 of 
In Biology of radiation carcinogenesis. Yuhas, J.M. (ed). New York; 
Raven Press (1976). 

From Conference on the biolo ogy of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 


One of the basic questions in radiation carcinogenesis has 
been whether ionizing radiation produces neoplasms directly by 
inducing heritable changes in a single cell or indirectly by activating 
a virus, or changing homeostatic mechanisms. The complexity of in 
vivo systems and the inordinate number of animals required for 
whole-body studies greatly hinder investigators who are trying to 
Gusiiste te medcienlé of soliation euslangutde. Our ap- 
proach has been to use an in vitro system, in which cells are 





2138 ERDA ENERGY RESEARCH ABSTRACTS 


irradiated either in mass cultures or as cloned single cells. These cells 
are maintained in vitro under defined conditions before and after 
treatment and therefore are not subject to homeostatic mechanisms 
that could modify their behavior. In the work described here, we set 
out to study whether x-rays could directly induce a hereditary 
conversion of normal cells into neoplastic cells, a process referred to 
as transformation. Following the successful completion of this first 
stage, we attempted to characterize some of the conditions required 
for this transformation and to study the biologic properties of the 
cells. A logical extension of this work was to determine a dose- 
response relationship between absorbed dose and transformation and 
to investigate the ability of other types of ionizing radiation to 
produce this transformation. 


20974 Oncogenic transformation in vitro by x-rays: influence of 
repair processes. Terzaghi, M.; Litle, J.B. (Harvard School of Public 
Health, Boston). pp 327-334 of In Biology of radiation carcinogene- 
sis. Yuhas, J.M. (ed.). New York; Raven Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CO 50443—. 


X-ray induced oncogenic transformation has been demon- 
strated in a C3H mouse embryo derived cell line. The transformation 
appears to be produced by a specific effect of the radiation on the 
cells rather than by an effect mediated by nonspecific cell killing. An 
exponential increase in transformants per surviving cell with doses of 
radiation between 50 and 400 rad was observed. At doses above 400 
rad delivered to exponentially growing cells, the transformation 
frequency remained at approximately two transformants/10* surviv- 
ing cells. Little decline in survival occurred at doses below 300 rad. 
Survival declined exponentially at higher doses with a Do of 180 rad. 
When cells were irradiated in density-inhibited plateau-phase growth 
and allowed to repair potentially lethal radiation damage by delaying 
subculture for 3 hr post-irradiation, Do of the survival curve in- 
creased to 250 rad. Under these conditions, the transformation 
frequency continued to increase exponentially with doses up to 1,000 
rad. Analogous trends in the kinetics of cell survival and oncogenic 
cell transformation make possible a preliminary examination of the 
possible role of repair or misrepair in the process of oncogenic 
transformation in vitro. 


20975 In vitro transformation: interactions of chemical carcino- 
gens and radiation. DiPaolo, J.A. (National Cancer Inst., Bethesda, 
MD). pp 335-342 of In Biology of radiation carcinogenesis. Yuhas, 
J.M. (ed.). New York; Raven Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 

The development of reproducible quantitative in vitro proce- 
dures resulting in neoplastic transformation of mammalian cells has 
made possible the separation of events related to the process leading 
to transformation from secondary events that interfere with the early 
recognition of transformation. The use of chemical carcinogens on 
Syrian hamster cell strains results in a dose-response relation consis- 
tent with a Poisson distribution, indicating that the transformation 

henomenon is inductive. In some circumstances, the joint action or 
interaction of chemical carcinogens with other agents results in an 
increased incidence of transformation. The pretreatment of Syrian 
hamster cells with ionizing radiation (250 R) or alkylating chemicals 
enhances the frequency of transformation on a cell or colony basis 
ordinarily obtained with known chemical carcinogens. Pretreatment 
with non-ionizing irradiation (uv,*254 nm) did not have a similar 
effect. The two types of irradiation and the alkylating agents re- 
duced the cloning efficiency of the cells. X ray alone produced no 
transformation; the alkylating chemicals produced transformations 
infrequently, whereas uv produced a significant number of transfor- 
mations. The number of transformations associated with uv is in- 
creased by pretreatment of the cells by x-irradiation. The enhance- 
ment of transformation by x-ray or x-ray-type agents appears to be 
independent of the type of second carcinogen used. 


RADIATION EFFECTS ON MICROORGANISMS 
REFER ALSO TO CITATION(S) 20971, 20997 


20976 Comparison of alkylating agent and radiation carcinogene- 
sis: some aspects of the possible involvement of effects on DNA. 
Lawley, P.D. (Inst. of Cancer Research, Chalfont St. Giles, Eng.). 
pp 165-174 of In Biology of radiation carcinogenesis. Yuhas, J.M. 
(ed.). New York; Raven Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 

A series of alkylating agents was classified in terms of increas- 
ing relative ability to react at O-atom sites in DNA, MMS < EMS 
< MNUA < ENUA. This is the order of increasing ability to 
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induce reversion mutations, probably GC yields AT transitions, in 
phage T4, which could accord with the concept that O%-alkylguan- 
ines are directly miscoding bases. This series of agents was also used 
in a study of comparative carcinogenicity with respect to induction 
of thymic lymphoma in mice, a system in which x-irradiation yields 
tumors. A positive correlation between ability of agents to alkylate 
O-6 of guanine in DNA of thymus and carcinogenic potency was 
found. Although MMS was not active in this system, it was noted 
that it can induce tumors in other systems. The oe between 
repair of alkylation and radiation induced damage in DNA was 
briefly discussed. The methylating agents induce single-strand breaks 
in DNA, and the principal repair system appears to fall into the 
category of short repair as denoted by Regan and Setlow (1974). 
These single-strand breaks may result from spontaneous hydrolytic 
depurinations of 3- and 7-methylpurines, or from enzymatic depurin- 
ations, e.g., of 3-alkyladenine and O*-alkylguanine. Aralkylating 
agents, which are also carcinogens, can evoke an alternative repair 
response of the uvr type. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 20996, 21002, 21003, 21004, 21005 


20977 (ANL—76-99, pp 213-236) Genetics. Hubitschek, H.E. 
1975. 

In Division of Biological and Medical Research annual 
report, 1975. 

Progress is reported on the following research projects: ge- 
netic effects of high LET radiations; genetic regulation, alteration, 
and repaiz; chromosome replication pe the division cycle of Escher- 
ichia coli; effects of radioisotope decay in the DNA of microorgan- 
isms; initiation and termination of DNA replication in Bacillus 
subtilis; mutagenesis in mouse myeloma cells; lethal and mutagenic 
effects of near-uv radiation; effect of 8-methoxypsoralen on photo- 
dynamic lethality and mutagenicity in Escherichia coli; DNA repair 
of the lethal effects of far-uv; and near uv irradiation of bacterial 
cells. (HLW) 


20978 (TT—74-53267) Increase of virulence of entomopatho- 
genic fungi due to chemical and physical factors. Evlakhova, A.A. 
Translated from Tr. Mosk. O-va. Ispyt. Prir.; 22: 257-262(1966). 16p. 
NTIS $3.25. 

Sponsored in part by National Science Foundation, Washing- 
ton, D.C. Special Foreign Currency Science Information Program. 

Data obtained on selection of fungi with increased virulence 
with use of chemical and physical factors are presented. After 
exposure of enthomopathogenic fungus Beauveria bassiana (Bals.) 
Vuill. to some chlororganic insecticides as well as to X-rays and 
gamma-rays from there were obtained stable variants with 
increased virulence not disappearing in subculture up to 12 genera- 
tions. Role of dose and intensity of a radiation in induction of 
morphological mutations was revealed. (GRA) 


Near ultraviolet light inactivation of an energy-indepen- 
dent membrane transport system in Saccharomyces cerevisiae. Doyle, 
R.J.; Kubitschek, H.E. (Argonne National Lab., Ill. (USA)). Photo- 
chem. Photobiol.; 24: No. 3, 291-293(Sep 1976). 

The uptake of ['*C-UL] L-sorbose by yeast cells has been 
used as an energy-independent facilitated diffusion system to test 
near-UV inactivation of B-galactoside permease. The results showed 
that 365 nm light markedly diminished L-sorbose transport in Sac- 
charomyce cerevisiae. It is concluded that the radiation directly 
modified the membrane carrier or some associated component in the 
membrane that is functionally linked to the carrier, since the trans- 
port of this sugar in yeast has been shown to be independent of 
metabolic energy. 


20980 Radiation sensitization of bacterial spores by cis- 
dichlorodiammineplatinum(I1). Richmond, R.C.; Powers, E.L. (Univ. 
of Texas, Austin). Contract AT(40-1)-3408. Radiat. Res.; 68: No. 2, 
251-257(Nov 1976). 

The x irradiation of B. megaterium spores in aqueous suspen- 
sion in the presence of cis-dichlorodiammineplatinum(II) (CPCA) 
results in biphasic survival curves showing pronounced increases in 
radiation sensitivity in Nz , Oz, and in N2O in the low-dose portion of 
the response. In No, the degree of CPCA-induced sensitization fully 
equals that due to O2 alone. In the presence of O2 and N2O, the 
added component of sensitization is half that obtained under Nz 
saturation. Additional results are also obtained in the presence of 
hydroxyl radical scavengers, and in the presence of N2O. These 
results are additionally significant considering that CPCA has been 
successfully used in aileel coeds as an antitumor drug. 
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MAN 
REFER ALSO TO CITATION(S) 20918, 21011 
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20981 (CONF-760715—P2, pp 1162-1185) Neutron sources for 
medical Scheer, K.E.; Hoever, K.H.; Schmidt, K.A. 
(Deutsches Krebsforschungszentrum, Heidelberg). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, lel and papers sessions. 

High-energy neutrons have special advantages in the treat- 
ment of malignant tumors. The biological effect of a high LET 
radiation is almost independent of the degree of oxygenation of the 
tissue. Since most tumors have regions of low oxygenation and 
consequently of low radiation sensitivity the rate of local recurrency 
is high. A high LET radiation, like neutrons, has a more favorable 
ratio of desired effects on the tumor than undesired effects on the 
surrounding normal tissue. A oo cyclotron of AEG delivers an 
external beam of 100 »A of 11-MeV deuterons. They impinge on a 
deuterium gas target at 11 atm. and produce neutrons having a mean 
energy of 8.5 MeV. The reactions are D(d,n)*He and D(d, ae A 
collimator of steel, lead, and paraffin provides rectangular fields of 
excellent homogeneity of 25 rad/min at a 1-meter distance from the 
target. The second neutron source is a d-t generator tube operating 
at 200 kV, 0.5 A. A circular cathode generates a mixture of d- and t- 
ions projected on a central conic scandium anode charged with 
gaseous tritium. The reaction is D(t,n)*He. The neutrons are mon- 
oenergetic of 14 MeV. A tritium-deuterium gas filling of the gener- 
ator tube provides the d-ions and the replacement of the depleted 
tritium in the anode. The life expectancy of the tube is 500—1,000 
hours. The neutron yield is 25 rad/min at a 90 cm distance. The 
radiation shield is a spherical steel, lead and paraffin filled container 
of 10 tons. It is suspended on a crank shaft and can be rotated on a 
180° arc. This suspension provides a considerable flexibility and 
allows the application of rotational therapy. Radiation biology- and 
medical programs have been developed. The medical program is 
concentrated on patients with radioresistant tumors of the head and 
neck and with gastric cancer. 


20982 (HEDL-SA—1087) Tennessee and Cumberland River 
Basins radionuclide transport: a case study. Dotson, W.L.; Peterson, 
D.E. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 1976. Contract E(45-1)-2170. 4p. (CONF-760622—54). Dep. 
NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; To- 
ronto, Ontario, Canada (13 Jun 1976). 

The current estimates of increased utilization of nuclear 

wer have brought into focus the problem of the cumulative 

interaction of several nuclear facilities with the biosphere of a 
region. An engineering analysis tool to make the necessary calcula- 
tions from which reasonable estimates of potential radiation dose and 
dose commitment to individuals and | peeiiee groups in such a 
region has been devised by Hanfo ngineering velopment 
Laboratory (HEDL). This paper discusses the application of the 
radionuclide transport elements of this computer code to the Tennes- 
see and Cumberland River Basins. The radionuclide transport simu- 
lator codes (HERMES) were designed to evaluate the environment 
impact of nuclear facilities in or near the year 2000. 


20983 (LA-UR-—76-2063) Dosimetry of beams for negative pi- 
meson radiation therapy. Dicello, J.F. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 2lp. (CONF- 
760946—3). Dep. NTIS $3.50. 

From Particles and radiation therapy conference; Berkeley, 
California, United States of America (USA) (15 Sep 1976). 

Several new facilities have been built in the last few years 
which can produce high intensity beams of pions. As a result, a 
significant amount of new data related to pion dosimetry is available. 
Results of beam composition, beam shaping, and collimation are 
given along with depth dose curves and isodose contours. Experi- 
mental data which describe the radiation quality of pion beams and 
the change in radiation quality with position are presented. Experi- 
mental data determining the fraction of the dose resulting from 
neutrons are discussed. The present techniques used in pion dosi- 
metry are summarized, and those areas of pion dosimetry which 
require additional effort in order to achieve routine treatment plan- 
ning for patients are reviewed. 


20984 (LA-UR—76-2083) Accelerator for pion clinical facilities. 
Knapp, E.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-ENG-36. 16p. (CONF-760946—2). Dep. NTIS 
$3.50. 

From Particles and radiation therapy conference; Berkeley, 
California, United States of America (USA) (15 Sep 1976). 

Pion sources suitable for cancer therapy utilizing a large 
acceptance collector are within the state of the art in this field. Costs 
are remarkably uniform between the various accelerator types, and 
are within reason for large centers which might specialize in this 
type therapy. Accelerator size is a problem, but may be reduced as 
various studies extend the state of the art in this area. None of the 
contenders is a smal! device, and all will require a large operating 
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staff (8-10 people) just to keep the systems operating and maintained. 
If pion therapy is successful, the accelerator science community will 
have a reasonable solution to the source problem available. 


Physical dose estimates for a-bomb survivors. Studies at 
Oak Ridge, U.S.A. Auxier, J.A. (Oak Ridge National Lab., Tenn. 
(USA)). J. Radiat. Res.; 16: No. suppl. 1-11(Sep 1975). 

The radiation exposures for the survivors of the nuclear 
bombings of Hiroshima and Nagasaki have been determined in the 
course of studies conducted since the mid-1950’s at the Oak Ridge 
National Laboratory. An extensive series of experiments in Japan, at 
weapons tests, and in the laboratory were supported by a compre- 
hensive calculational effort to produce the “air dose” distributions 
and the ape hepa The absorbed doses to tissues of the body 
have been calculated for the case of homogeneous tissue cylinders, 
and studies of dose distribution in heterogeneous, anthropomorphic 
ae are under way. Because the device detonated over 

i ima was never test fired before or after the bombing, the 
greatest difficulties were associated with the normalization of the 
radiation yield of this device. However, after several years of study, 
the “air dose” curves were obtained to an accuracy of +- 15% for 
Hiroshima and +- 10% for Nagasaki. Subsequently, the shielding 
factors for typical dwellings in both cities were determined to a 
comparable accuracy. Continuing work is focused on obtaining 
shielding factors for the heavily shielded survivors, the doses to 
survivors who are now located in the United States, and more 
comprehensive depth dose distributions. 


20986 Death and transformation. Martin, R.G.; Anderson, J.L. 
(National Inst. of Arthritis, Metabolism, and Digestive Diseases, 
Bethesda, MD). pp 287-300 of In Biology of radiation carcinogene- 
sis. Yuhas, J.M. (ed.). New York; Raven Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
CaS ennessee, USA (7 Apr 1975). 


INF-750443—. 

Many of the properties of SV40 virus-induced transformants, 
including the death of transformed cells at high density, can be 
accounted for by the following postulates: an integrated SV40 
genome directly induces the initiation of aberrant host DNA synthe- 
sis as a consequence of its production of the A gene product 
(presumably the T-antigen). The level of A gene expression deter- 
mines the extent of transformation. Normal cells deprived of serum 
factors enter a resting stage (Go or R), whereas SV40-transformed 
cells cannot. Cells engaged in DNA synthesis are highly susceptible 
to nutrient deprivation and die when deprived of serum factors. 


20987 Feature in common among persons at high risk of leuke- 
mia. Miller, R.W. (National Cancer Inst., Bethesda, MD). pp 45-50 
of In Biology of radiation carcinogenesis. Yuhas, J.M. (ed.). New 
York; Raven Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 

Features in common among persons susceptible to nonradio- 
genic and radiogenic leukemia are reviewed. The influence of cyto- 
genetic abnormalities and immunodeficiency are discussed. The high 
risk of radiogenic leukemia in patients following radiotherapy for 
certain neoplasms and in Japanese atomic bomb survivors ex 
during childhood is pointed out. The possibility of the synergistic 
effects of certain drugs and environmental pollutants with radiation 
for leukemia induction in man is considered. (CH) 


20988 Health physics problems in uranium mines. Pradel, J. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Protection); Koch, L. (Ministere de |'Industrie et 
de la Recherche, 75 - Paris (France)). Ann. Mines; 182: No. 3, 37- 
46(Mar 1976). (In French). 

Prospecting and mining of radioactive ore deposits expose the 
staff and surrounding population to radiations which extension 
should be limited. Distinction is made between external irradiation 
from 8 and y rays emitted by ores and internal contamination 
through breathing ore dust and radon (and its daughter products), a 
radioactive gas permanently emanating from uranium ores. Radi- 
ation levels encountered are described as well as methods of control- 
ling miners on individual basis and surveying surrounding popula- 
tions. Regulations and standards are detailed and the results achieved 
in Commissariat a I'Energie Atomique mines are given out. As a 
conclusion, it is emphasized that radon and daughter products con- 
stitute the most dangerous risk. Nevertheless it should be possible, 
provided that a steadfast effort and rigorous ‘suveillance are ob- 
served, to comply with current regulations on miner working condi- 
tions and that, taking into account the latest data which stipulate that 
workers should be protected from any damage. 


20989 Medical surveillance of workers in the nuclear industry. 
Mazaury, E.; Rosay, J. (CEA, 75 - Paris (France)). Mediterr. Med.; 
No. 98, 117-118, 121, 122, 125-126, 128, 130, 132(Apr 1976). (In 
French). 

Medical and biological surveillance of nuclear industry work- 
ers is organized as a function of the various hazards. The task of the 
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occupational health service is twofold: medical surveillance itself 
and evaluation of job specifications and occupational hazards. 


20990 Reducing patient exposure to ionizing radiation: is it really 
necessary. Thomas, R.H.; Busick, D.D. (Univ. of California, Berke- 
ley). Am. Ind. Hyg. Assoc. J.; 37: No. 11, 657-664(Nov 1976). 

The thesis that medical radiation exposures to the general 
population in the United States are excessive and that urgent steps 
need to be taken to reduce them is examined. At the present time, no 
evidence is found that deleterious effects result from radiation ex 
sures at the level of a few rads or less. Nevertheless it is prudent that 
we assume the possibility of harmful effects of radiation exposure. 
However, because medical radiology is clearly so beneficial, and the 
harmful effects are problematical, it is doubtful whether the public 
should be alarmed 3 the suggestion of any crisis. A balancing of 
risks and benefits in the medi 
contention. 


uses of radiology supports this latter 
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20991 (AD-A—017201) Thermal model of laser-induced eye 

damage. Final report, Oct 1973—Sep 1974. Takata, A.N.; Goldfinch, 

L.; Hinds, J.K.; Kuan, L.P.; Thomopoulis, N. (IIT Research Inst., 

Chicago, Ill. (USA). Engineering Mechanics Div.). 8 Oct 1974. 

= F41609-74-C-0005. 400p. (IITRI-J-TR—74-6324). NTIS 
10.75. 

This report describes the development of computerized 
models for predicting the temperatures and thermal damage (protein 
denaturation) pore by the exposure of eyes to laser beams. The 
extent of thermal damage or the threshold level for thermal damage 
may be predicted either for the cornea, lens or retina of the eye -- 
wherever the energy deposition is greatest. Included is a description 
of the models and data for predicting the thermal damage to monkey 
and human eyes for known laser exposures. Model predictions were 
found to be in reasonably good agreement with experimental results 
for pulse durations ranging from about 10 to the minus 7th power 
sec to 1000. However, — discrepancies arise with pulses less than 
about 10 to the minus 7th power sec. With such short pulses, the 
predicted temperature rises are much too small to cause thermal 

e. Therefore, some other damage mechanism at present un- 


. identified, a oN responsible for the damage caused by the very 
short caine. @ RA) 


20992 (ANL—76-99) Division of Biological and Medical Re- 
search annual report, 1975. Rosenthal, M.W. (ed.). (Argonne Nation- 
al Lab., Ill. (USA)). 1975. Contract W-31-109-ENG-38. 297p. Dep. 
NTIS $9.75. 

Separate abstracts were prepared for 15 sections of the report. 
Educational activities, outside lectures by divisional staff, seminars, 
and publications are also listed. An organizational chart and author 
index are included. (HLW) 


- . 7 (ANL—76-99, pp 5-28) Radiation toxicity in dogs. Norris, 

In Division of Biological and Medical Research annual 
report, 1975. 

Three related, but te, studies are in progress. In the 
first, young adult beagles of both sexes are placed in the y-ray field, 
to be kept there for duration of life at one of a number of daily 
exposure rates. In the second, young adult beagles are exposed in a 
similar fashion until they have accumulated predetermined amounts 
of total exposure ranging up to 4000 R, delivered at various daily 
exposure rates. They are then removed from the radiation field and 
kept for the rest of their lives to allow development of late effects 
attributable to radiation exposure. In the third study, pregnant bea- 
gles are irradiated, at one of four daily exposure rates, for all or part 
of their gestation periods, to produce an evaluation of the effects of 
continuous irradiation in the developing fetus. All of these studies 
are done by arranging dogs at various distances from a calibrated 
Co y-ray source, where they are irradiated during 22 hours of each 
day. The remaining 2 hours are used for animal care, maintenance, 
and clinical evaluation of the dogs. The combined results demon- 
strate that the cellular and or, systems of the dog respond 
predictably, and in a differential manner, depending on exposure 
rate. Exposure rates in excess of 17 R/day destroy the blood-cell 
producing elements of bone marrow and cause death, therefore, 
within 1 to 2 months. Minimally sublethal exposure rates to bone 
marrow (5-17 R/day), however, produce a very high (50-75 percent) 
incidence of anemia or myeloid leukemia. Furthermore, at exposure 
rates of 5 R/day or below, bone marrow ap to function in an 
essentially normal fashion, and causes of death appear, from prelimi- 
pi data, to be related to degenerative disease and malignancies of 
other tissues. 


20994 (ANL—76-99, pp 43-70) Neutron and gamma-ray toxicity 
studies. Ainsworth, E.J. 1975. 

In Division of Biological and Medical Research annual 
report, 1975. 
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The focus of the program is on late effects of neutron and 
gamma radiation and assessment of risk. Principal research activities 
are in two pe coed areas: life-span experiments with large 
populations of laboratory mice to compare the effectiveness of single 
or protracted doses of neutron or gamma radiation for life shorten- 
ing due to cancer and other debilitating noncancerous diseases; and 
basic research on cellular injury and recovery for the evaluation of 

tential contributions of latent injury in the mouse circulatory, 
immune, and hematopoietic systems to life shortening, and for the 
comparison of late radiation effects in proliferating tissues. The data 
are used to test existing models and to formulate new models for 
prediction of radiation and the relative biological effective- 
ness (RBE) of fission neutrons, particularly at low radiation doses. 
The neutron dose-response curve is nonlinear, with the life shorten- 
ing effect decreasing from 3-4 day/rad to 1 day/rad with increasing 
dose over the range of 20-240 rad. Clearly, linear extrapolations from 
high neutron doses to estimate life shortening at low doses would 
underestimate risk; the underestimation is even greater when the 
enhancement of life shortening produced by fractionated neutron 
exposure, described previously by us, is also considered. These 
results from single neutron doses deviate from predictions of total 
dose dependency based on the predictive model of Kellerer and 
Rossi. The shape of the ma radiation dose-response curve is 
linear over the range of 90 to 788 rad; linear dose-response curves 
for gamma radiation have been described previously by others, but a 
quadratic function has been considered by some to be most applica- 
ble. 


Poo nip (ANL—76-99, pp 71-93) Carcinogenesis. Fry, R.J.M. 
1975. 


In Division of Biological and Medical Research annual 
report, 1975. 

The long-term aims are concerned with various aspects of the 
natural history and biology of cancer, the mechanism of induction 
and of the advancement of time of appearance of tumors, the 
development of systems suitable for the assay of oncogenesis and 
cocarcinogenesis, and the elucidation of some of the factors impor- 
tant to the problem of extrapolation of estimates of risk made in 
experimental systems to the estimate of risk in man. It is necessary to 
have a number of test systems in order to study the various factors 
related to cocarcinogenesis; some of these are clearly tissue specific. 
The liver tumor system is clearly useful for certain compounds, and 
the liver is an excellent tissue for the study of the mechanisms of 
cocarcinogenesis. This year we report on the relatively rapid induc- 
tion of what appears histologically to be carcinoma of the thyroid by 
aminotriazole. In a collaborative study with the Neutron and 
Gamma-Ray Toxicity Group, we have established a new example of 
synergism in carcinogenesis, namely between radiation and pituitary 
hormone(s) in the production of Harderian gland tumors. Not only 
does a synergistic effect on incidence occur, but also on the degree 
of malignancy of the tumor induced. We thus have three different 
model systems for the study of various aspects of cocarcinogenesis: 
various chemicals, including nononcogenic polycyclic hydrocar- 
bons, in liver tumorigenesis; ionizing radiation and aminotriazole in 
thyroid tumorigenesis; and in conjunction with the JANUS Pro- 
—- the interaction of radiation and hormones in the production of 

arderian gland, mammary gland, and other tumors. 


— (ANL—76-99, pp 125-141) Biochemistry. Thomson, J.F. 
1975. 

In Division of Biological and Medical Research annual 
report, 1975. 

The contributions of the group consist of six reports. The first 
is concerned with recent developments in the isolation and charac- 
terization of subcellular components of mammalian cells: the inhibi- 
tion by imipramine of digitonin-induced lysis of mitochondrial mem- 
branes; age-dependent changes in mitochondrial sedimentability; per- 
oxisomal enzymes; and collaborative studies on near-uv effects on 
bacterial respiration, radiation effects on mouse heart mitochondria, 
and toxicity and distribution of liposome-encapsulated drugs. Plant 
physiology is the theme of the next two reports. The first describes 
progress in a NASA-supported program on the involvement of 
organelles, especially dictyosomes, in the georesponse of roots, and 
the second covers work principally supported by ERDA on the 
interaction of light and gravity on differential growth of corn roots. 
Progress in liposome encapsulation of drugs is presented in three 
contributions. The first deals with studies on the toxicity, distribu- 
tion, therapeutic action, and mechanism of ulated cancer 
chemotherapeutic agents; the second with ateiiiade studies, 
based eer on ee ener and ag bs > ~ with alter- 
ation of liposomal surface pane iy varying ipid composi- 
tion, in order to modify tissue distribution. , sie 
20997 Biology of radiation Conference held in 
Gatlinburg, Tennessee, 7—10 April 1975. Yuhas, J.M.; Tennant, 
R.W.; a J.D. (eds.). New York; Raven Press (1976). 370p. 
(CONF-750443—). $25.00. 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1595). 
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Separate abstracts were prepared for 28 papers that discuss 
mechanisms for radioinduced carcinogenesis. (CH) 


20998 Modifying factors in rat mammary gland carcinogenesis. 
Shellabarger, C.J. (Brookhaven National Lab., Upton, NY). pp 31-43 
of In Biology of radiation carcinogenesis. Yuhas, J.M. (ed), New 
York; Raven Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 

The spontaneous incidence of 


carcinomas and 
mammary adenomas in rats is related to the strain studied. Strains of 
rats that are sensitive to chemical carcinogens in regard to induced 
mammary neoplasia tend to be the same strains of rats that are 
cn to radiation. Response modifying factors are reviewed. 


20999 Dose-response curves and their modification by specific 
mechanisms. Yuhas, J.M. (Oak Ridge National Lab., TN). pp 51-61 
of In Biology of radiation carcinogenesis. Yuhas, J.M. (ed.). New 
York; Raven Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 

The data on radiation dose response presented demonstrate 
that at least three types of mechanisms can contribute to the yield of 
radiation induced cancers, but that the relative contribution of each 
depends heavily on the exposure conditions and on the tumor type in 
question. A continued consideration of the mechanisms involved 
relative to the — a curves observed would appear to be the 
most fruitful approach to the study of the biology of radiation 
carcinogenesis. 


21000 Molecular mechanisms in _ radiation carcinogenesis. 
Setlow, R.B. (Brookhaven National Lab., Upton, NY). pp 63-65 of 
In Biology of radiation carcinogenesis. Yuhas, J.M. (ed.). New York; 
Raven Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 

Two approaches to radioinduced carcinogenesis are outlined 
that give results that differ by a factor of three. However the 
agreement is considered good in view of the completely different 
assumptions involved and the crude averages used in data analysis. 
In the field of radiation carcinogenesis quantitative predictions can 
be made. It is clear that for quantitative evaluation of hazardous 
environmental agents we need more than just extensive epidemiolo- 
gic data. We need useful cellular and animal models as well as good 
molecular theories. 


21001 Metabolic activation of chemical carcinogens to reactive 
electrophiles. Miller, J.A.; Miller, E.C. (Univ. of Wisconsin Medical 
Center, Madison). pp 147-164 of In Biology of radiation carcino- 
genesis. Yuhas, J.M. (ed.). New York; Raven Press (1976). 

From Conference on the ae of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 

Ionizing radiations and ultraviolet light constitute the princi- 
pal known physical carcinogens. Likewise, a t variety and large 
number of chemicals and over 50 DNA and RNA viruses comprise 
the known chemical and viral carcinogens. These three categories of 
carcinogenic agents include the great majority of extrinsic agents 
known to induce cancer in mammals. Man is clearly susceptible to 
the action of physical and chemical carcinogens and, indeed, was the 
first species in which the activities of some of these agents were 
demonstated. It seems certain that viral carcinogenic information is 
involved in the etiology of at least some human tumors, but ethical 
and methodological problems have made it difficult to obtain un- 
equivocal data. Given the long availability of experimental carcino- 
gens of these three classes, there is surprisingly little known of their 
interrelationships in the production of cancer in experimental ani- 
mals. The objective of this brief review is to present some salient 
aspects of experimental chemical carcinogenesis and an analysis of 
how some of these features relate to the mechanisms of action of 
radiation carcinogens. 

21002 Anomalous viral expression in radiogenic lymphomas of 
CS57BL/Ka mice. Lieberman, M.; Kaplan, H.S.; Decleve, A. (Stan- 
ford Univ. School of Medicine, CA). pp 237-244 of In Bio of 
— carcinogenesis. Yuhas, J.M. (ed.). New York; Raven 
(1976). 

From Conference on the biol of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 

The radiation-induced lumphomas of C57BL/Ka mice differ 
strikingly from those induced by the passaged virus originally ob- 
tained from them in that viral antigen is either absent or only 
minimally detectable in the thymic lymphoma cells by the immuno- 
fluorescence procedure employed. The status of the virus in these 
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mice is not presently known. As a working hypothesis, we postulate 
that irradiation of the animal leads to a derepression or activation of 
a latent viral genome and that thereafter only partial virus expression 
is required to initiate transformation in susceptible cell types. A very 
fraction of the virus population may proceed to complete 
expression of all virus-associated properties, including antigenicity 
and infectivity. Although this fraction is too small to be detected 
initially by the methods used, it is sufficient to infect and transform 
S| tible host cells after inoculation, although with low efficiency. 
ial, in vivo viral ge thereafter leads to marked and fairly 
rapid increases in both antigenic expression and infectivity, but the 
mechanisms through which these changes are effected are not 
known. An interesting feature, manifested after infection of fibrob- 
lasts in vitro with subcellular extracts from radiogenic lymphomas, is 
that the emergent virus may exhibit N-tropism. 


21003 Pathways in murine radiation leul genesis-coleul 
genesis. Haran-Ghera, N. (Weizmann Inst. of Science, Rehovot, 
Israel). pp 245-260 of In Biology of radiation carcinogenesis. Yuhas, 
J.M. (ed.). New York; Raven Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-75044 





Studies indicated that within 4 weeks after termination of 
radiation ee eae cells were present in the bone 
marrow of irradiated mice, although these mice were clinically 
normal for several months before overt disease was observed. The 
methods known to reduce or prevent radiation leukemogenesis did 
not affect the degree of leukemogenic agent release demonstrated in 
irradiated bone marrow, nor did these treatments decrease the level 
of neoplastic transformation among the irradiated bone marrow 
cells, irrespective of the ultimate susceptibility of the treated mice to 
the development of overt leukemia. Although the susceptibility of 
CS7BL/6 mice to radiation leukemogenesis is age dependent (older 
mice are less susceptible to development of the overt disease), the 
increased age (tested in 9-month-old mice) did not affect the suscep- 
tibility of lymphoid cells to neoplastic transformation. Overt leuke- 
mia development could be related to the ultimate capacity of — 
kemic cells to escape immune system control, dependent on changes 
in cell-mediated immunity and the function of humoral immune 
=e during the long latent period. Concerning the effect of 

jation in promoting leukemia induction by the radiation leukemia 
virus, we found that the initial direct virus-thymus cell interaction 
would lead to high leukemia induction potency without need for 
further host treatment, whereas virus-bone marrow interaction (the 
general pattern) would yield a low leukemia incidence unless a 
change in this virus-lymphoid cell relationship were introduced. 
Radiation might act as a coleukemogenic agent due to its capacity to 
change the virus-T and B cell interaction. 


21004 Characterization of natural antibodies in mice to endog- 
enous leukemia virus. Ihle, J.N.; Lee, J.C.; Hanna, M.G. Jr. (NCI- 
Frederick Cancer Research Center, MD). pp 261-273 of In Biology 
of radiation carcinogenesis. Yuhas, J.M. (ed.). New York; Raven 
Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 

The ability of radiation to induce thymic lymphomas in 
susceptible mice is presumably related to its ability either to induce 
or activate expression of the endogenous leukemia virus or its ability 
to immunosuppress the host sufficiently to allow escape of the virus 
from host regulation, or both. Techniques to quantitatively measure 
changes in virus expression induced by radiation now exist. In tissue 
culture it has been demonstrated that radiation can induce at low but 
significant frequencies spontaneous expression of the virus. This 
suggests that a similar induction by radiation can be achieved in 
vivo. The relative role of the immunosuppressive effects of radiation 
must also be examined. The spontaneous expression of endogenous 
leukemia viruses induces a chronic humoral response to the virus, 
which may contribute to the a of the pathologic expression 
of the virus. Techniques and findings on this autogenous immune 

mse as it relates to the immunosuppressive effects of radiation in 
the induction of thymic lymphomas in mice are reviewed. 


21005 Mechanism of infectivity of a murine leukemia virus in 
adult mice. Levy, R.L.; Barrington, M.H.; Lerner, R.A.; Dixon, F.J. 
(Scri Clinic and Research Foundation, La Jolla, CA). pp 275-286 
of In Biology of radiation carcinogenesis. Yuhas, J.M. fea). New 
York; Raven Press (1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 


Infection of adult BALB/c mice with murine leukemia virus 
(MuLV) induces typical thymic lymphomas. Expression of virus was 
measured by using a radioimmunoassay for murine P-30, a virion 
core protein. Nineteen days after injection of MuLV-S into adult 
mice, there were 0.34g P-30/ml of serum. X-irradiation permitted 
the early expression of high levels of viremia, when given before or 
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after MuLV-S administration, and it also hastened the development 
of lymphomas. Seventeen to 21 days after injection of MuLV-S into 
x-irradiated (600 rads) adult mice, there were 2.7 yg of P-30/ml of 
serum. The virus produced by infected adult mice was infectious and 
oncogenic when given to newborn mice. Several lines of evidence 
are presented that suggest the mechanism by which x-irradiation 
permits early expession of virion proteins and lymphomas is not 
suppression. 


21006 Reproductive ability of female dogs (beagles) surviving a 
single, midlethal, whole-body x-ray exposure. Andersen, A.C.; Ro- 
senblatt, L.S. (Univ. of California, Davis). Radiat. Res.; 68: No. 2, 
361-370(Nov 1976). 

The ability of 82 irradiated and sham-treated female beagles 
to whelp and wean pups was tested over a major portion of their 
reproductive life span. The dogs were exposed to 290 or 300 R of x 
rays (250 kVp) either as young pups, prior to puberty, or at puberty. 
Although all of the irradiated dogs were fertile and produced 
approximately the same number of litters as controls, litters of the 
pup irradiated and prepubertal irradiated dams surviving throughout 
the study were smaller than those of controls by 17 and 9 percent, 
respectively. Pup survival was also reduced relative to controls; the 
number of pups weaned was 38 percent lower in the pup irradiated 
group and 18 percent lower in the prepubertal irradiated group, as 
compared with controls. The overall reproductive ability of dogs 
irradiated at puberty was similar to that of sham-treated controls. 
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21007 Isolation and characterization of X-linked mutants of Dro- 
sophila melanogaster which are sensitive to mutagens. Boyd, J.B.; 
Golino, M.D.; Nguyen, T.D.; Green, M.M. (Univ. of California, 
Davis). Genetics; 84: No. 3, 485-506(Nov 1976). 

Thirteen X-linked mutants have been isolated in Drosophila 
melanogaster which render male and homozygous female larvae 
sensitive to the mutagen methyl methanesulfonate. Their character- 
ization and preliminary assignment to functional groups is described. 
Four of these mutants are alleles of mei-41. Like previously isolated 
alleles of this locus, these mutants reduce fertility and increase loss 
and nondisjunction of the X-chromosome in homozygous females. 
The remaining mutants have been tentatively assigned to six func- 
tional groups (two mutants to the mus(1)101 locus, two to 
mus(1)102, two to mus(1)103, and one each to mus(1)104, mus(1)105, 
and mus(1)106. Several of the complementation groups can be 
distinguished on the basis of nondisjunction and cross sensitivity to 
mutagens. Females homozygous for the mei-41, mus(1)101 and 
mus(1)102 mutants exhibit elevated levels of nondisjunction. Mutants 
belonging to complementation groups mei-41, mus(1)101, and 
mus(1)104 are sensitive to nitrogen mustard (HN2) in addition to 
their MMS sensitivity. Among these mutants there is currently a 
direct correlation between sensitivity to HN2, sensitivity to 2-acety- 
laminofluorene and a deficiency in post-replication repair. Only the 
mei-41 mutants are hypersensitive to uv radiation, although several 
of the mutants exhibit sensitivity to y-rays. Semidominance is ob- 
served in female larvae of the mei-41, mus(1)104, and mus(1)103 
mutants after exposure to high concentrations of MMS. The proper- 
ties of the mutants generally conform to « pattern which has been 
established for related mutants in yeast. 


21008 Characterization of postreplication repair in mutagen-sen- 
sitive strains of Drosophila melanogaster. Boyd, J.B.; Setlow, R.B. 
(Brookhaven National Lab., Upton, NY). Genetics; 84: No. 3, 507- 
526(Nov 1976). 

Mutants of Drosophila melanogaster, with suspected repair 
deficiencies, were analyzed for their capacity to repair damage 
induced by x-rays, and uv radiation. Analysis was performed on cell 
cultures derived from embryos of homozygous mutant stocks. Pos- 
treplication repair following uv radiation has been analyzed in 
mutant stocks derived from a total of ten complementation groups. 
Cultures were irradiated, pulse-labeled, and incubated in the dark 
prior to analysis by alkaline sucrose gradient centrifugation. Kinetics 
of the molecular weight increase in newly synthesized DNA were 
assayed after cells had been incubated in the presence or absence of 
caffeine. Two separate pathways of postreplication repair have been 
tentatively identified by mutants derived from four complementation 
groups. The proposed caffeine sensitive pathway (CAS) is defined 
by mutants which also disrupt meiosis. The second pathway (CIS) is 
caffeine insensitive and is not yet associated with meiotic functions. 
All mutants deficient in postreplication repair are also sensitive to 
nitrogen mustard. The mutants investigated display a normal capac- 
ity to repair single-strand breaks induced in DNA by x-rays, al- 
though two may possess a reduced capacity to repair damage caused 
by localized incorporation of high specific activity thymidine-*H. 
The data have been employed to construct a model for repair of uv- 
induced damage in Drosophila DNA. Implications of the model for 
DNA repair in mammals are discussed. 


21009 mei-9/sup a/ mutant of Drosophila melanogaster increases 
mutagen sensitivity and decreases excision repair. Boyd, J.B. (Brook- 
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haven National Lab., Upton, NY); Golino, M.D.; Setlow, R.B. 
Genetics; 84: No. 3, 527-544(Nov 1976). 

The mei-9/sup a/ mutant of Drosophila melanogaster, which 
reduces meiotic recombination in females, is deficient in the excision 
of uv-induced pyrimidine dimers in both sexes. Assays were per- 
formed in primary cultures and established cell lines derived from 
>, An endonuclease preparation from M. luteus, which is 
specific for pyrimidine dimers, was employed to monitor uv-induced 
dean in cellular DNA. The rate of disappearance of endonuclease- 
sensitive sites from DNA of control cells is 10-20 times faster than 
that from mei-9/sup a/ cells. The mutant mei-218, which is also 
deficient in meiotic recombination, removes nuclease-sensitive sites 
at control rates. The mei-9/sup a/ cells exhibit control levels of 

hotorepair, postreplication repair and repair of single strand breaks. 
fn mei-9 cells DNA synthesis and possibly postreplication repair are 
weakly sensitive to caffeine. Larvae which are hemizygous for either 
of the two mutants that define the mei-9 locus are hypersensitive to 
killing by the mutagens methyl methanesulfonate, nitrogen mustard 
and 2-acetylaminofluorene. Larvae hemizygous for the mei-218 
mutant are insensitive to each of these reagents. These data demon- 
strate that the mei-9 locus is active in DNA repair of somatic cells. 
Thus functions involved in meiotic recombination are also active in 
DNA repair in this higher eukaryote. The results are consistent with 
the earlier suggestions that the mei-9 locus functions in the exchange 
events of meiosis. The mei-218 mutation behaves differently in 
genetic tests and our data suggest its function may be restricted to 
meiosis. These studies demonstrate that currently recognized modes 
of DNA repair can be efficiently detected in primary cell cultures 
derived from Drosophila embryos. 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 
REFER ALSO TO CITATION(S) 20987 


21010 (ANL—76-99, pp 95-107) Experimental radiation pathol- 
ogy and oncology. Finkel, M.P. 1975. 

In Division of Biological and Medical Research annual 
report, 1975. 

The program goal is to provide basic data for evaluating the 
hazard to man from radioactive materials deposited within the body. 
The original objective, to obtain dose-response information and to 
provide data from several species for extrapolating animal data to 
man, is receiving less attention at present as effort is being put into 
determining how radiation causes bone cancer and whether viruses 
play a role. The _——_ began with the very early radiotoxicologic 
investigations of materials important in the development of the 
atomic bomb and the necessity to establish maximum permissible 
levels of exposure to these materials. With the demonstration that 
bone cancer is the most sensitive indicator of damage from transur- 
anic elements and some of the fission products, bone pathology 
became the focus of attention. When it became evident that questions 
of human hazard cannot be answered unequivocally on the basis of 
dose-response relationships, different approaches were considered, 
and one based on knowledge of mechanisms of cancer induction 
seemed most likely to be successful. The detection of viruses in both 
radiation-induced and spontaneous bone cancer of mice, and the 
present evidence for a similar virus in bone cancer of man, support 
the hypothesis that radiation causes cancer by activating endogenous 
neoplastic information, which can also be expressed as oncornavirus. 
Present emphases therefore concern understanding the biological, 
biochemical, and physical attributes of the five murine oncornavir- 
uses that have now been isolated in the course of the program; 
demonstrating the existence of a comparable human oncornavirus; 
and discovering how radiation and virus interact in the induction of 
bone cancer. 


21011 Inferences on radiation carcinogenesis revealed by selected 
studies in animals. Bustad, L.K.; Goldman, M.; Rosenblatt, L. 
(Washington State Univ., Pullman). pp 13-29 of In Biology of 
7 carcinogenesis. Yuhas, J.M. (ed.). New York; Raven Press 
From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 
See CO) 5044 


Studies of heterogeneous populations of animals with long 
lives and humans, exposed to various radionuclides and particularly 
those related to the nuclear energy fuel cycle, are instructive for 
deriving inferences relative to the cinogenic risk of energy-related 
radiation. Dose-response curves for various radionuclides [with 
varying half-lives, qualities of radiation (LET), and metabolic char- 
acteristics] provide similarities regardless of the species studied or 
the tissues at risk. (CH) 


ANIMALS 
REFER ALSO TO CITATION(S) 20992, 21010, 21011 
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21012 Inhalation carcinogenesis of high-fired *°°PuO,. in rats. 
Sanders, C.L.; Dagle, G.E.; Cannon, W.C.; Craig, D.K.; Powers, 
G.J.; Meier, DM. (Battelle Pacific Northwest Labs., Richland, 
WA). Radiat. Res.; 68: No. 2, 349-360(Nov 1976). 

Wistar rats were given a single, nose-only exposure to freshly 
prepared, submicronsize, high-fired ***PuO2 particles and the rats 
were examined over their life A total of 343 rats were 
examined: 295 exposed to 29PuOs, and 48 serving as unexposed 
controls. The activity median aerodynamic diameter of PuO2 was 2.5 
+- 0.7 pm. About 50 percent of initial alveolar deposition of *°°Pu 
was cleared during the first 30 days after exposure; thereafter, the 
alveolar retention half-time for °Pu was about 250 days. A agit. 
cantly increased incidence of malignant tumors was found in 
the lung. Most of the lung tumors were adenocarcinomas followed 
in decreasing order of abundance by squamous cell carcinomas, 
hemangiosarcomas, and one fibrosarcoma. The incidences of lung 

percen’ controls, 0 percent at an initial 
alveolar depositon of 0.18 nCi **°Pu, 10.0 percent at 5.0 nCi, 37 
percent at 45 nCi, and 53 percent at 180 nCi. An analysis of radiation 
dose to lung indicated that a significantly increased incidence of lung 
tumors occurred at lung doses of greater than 78 rad. 


NUCLIDE KINETICS AND TOXICOLOGY 
REFER ALSO TO CITATION(S) 21017 


MAN 
REFER ALSO TO CITATION(S) 20982 
21013 (COO—1826-35) Uranium miner lung cancer a. Pro- 


gress report, July 1, 1975—July 1, 1976. Saccomanno, G. (Saint 
Mary's Hospital, Grand Junction, Colo. (USA). ae. of f Pathology). 


15 Sep 1976. Contract E(11-1)-1826. 8p. Dep. NTIS 

This study on the rate of lung cancer adamant in uranium 
miners was initiated in 1957 by the U. S. Public Health and many 
facets of this project are reaching final objectives. Many new studies 
have developed in the course of this study and will continue. The 
projects supported by The Energy Research and Development 


Administration are of utmost importance and consist of: collection of 
material from uranium miners known to have cancer of the lung into 
a tumor registry; manual on pulmonary cytology; regression study of 
sputum cytological findings in uranium miners who showed marked 
atypical squamous cell metaplasia and have quit smoking cigarettes, 
et or both; continuation of sputum collection and collection of 
from deceased miners, and the development of instruments 

as uv fiber-optic bronchoscopes for localization of carcinoma in 

pon of the lung. Approximately 75,000 sputum samples were exam- 
ined over the last 19 years in cases that showed normal cytology at 
the inception of study and subsequently developed carcinoma of the 
se and resulted in an accumulation of material that is worthy of 

y. 


21014 Estimated toxicity of Ca-DTPA to the human fetus. Mays, 

C.W.; Taylor, G.N.; Fisher, D.R. (Utah Univ., Salt Lake City 

nN Radiobiology Div.). Health Phys.; 30: No. 2, 247-249(Feb 
" Brief note. 


ANIMALS 


21015 (ANL—76-99, pp 29-41) Therapy of metal poisoning. Lin- 
denbaum, A. 1975. 

In Division of Biological and Medical Research annual 
report, 1975. 

The following studies were conducted: physical character of 
lead acetate and other toxic metal com as related to tissue 
distribution, toxicity, and therapeutic removal; intera=tions of mono- 
meric nen with specific components of mouse liver and skele- 
ton; metabolism and therapeutic decorporation of plutonium in mice 
and dogs; comparative studies of tissue distribution of plutonium 
isotopes; and microdistribution of monomeric and polymeric plutoni- 
um in beagle liver and bone. (HLW) 


21016 Distribution of 26Ra and Sr in the beagle 
skeleton. Lloyd, R.D.; Mays, C.W.; Atherton, D.R. (Utah Univ., 
Salt Lake City (USA). Radiobiology Div.). Health Phys.; 30: No. 2, 
183-189(Feb 1976). 

Beagles given **Ra or “Sr and sacrificed at various times 
after injection have provided an opportunity to determine and 
compare the distribution Sor the tajented thn cad Ge ond eeealiy 
occurring Ca. The **Ra and “Sr were administered in a single 
— injection in a citric acid sodium citrate buffer solution of 

6 es ae ae ee 1.5 yr 
analysis indicates that the gross skeletal distribution of 
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radium and strontium is not greatly different. In addition, the gross 
skeletal distribution of these two alkaline earth elements is similar to 
that of their metabolic analog, calcium. For dogs injected as young 
adults, cortical bone takes up ®Sr less avidly than does trabecular 
bone. Since cortical bone turns over more slowly, this marked 
difference in labelling is not seen at times long after injection. There 
is a difference in the relative distribution of retained activity among 
the bones of animals injected with 10 wCi of ?*Ra/kg and those 
given less. After about 1 month, these differences are substantial and 
are attributable to radiation damage to the bone remodeling process- 
es in the high-level dogs. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 20877, 20892, 20893, 20894 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 20958 


CELLS 
REFER ALSO TO CITATION(S) 20916, 20969, 20975 


21017 (UCRL—52000-76-5, pp 26-31) Energy technology and 
the genome. May 1976. 

= Energy and technology review. 

ursuing our goal of understanding the effects of energy- 

need p? uents on man and the environment, we are studying 

mutagenesis: injury to the genome. Our work in mutagenesis has 

involved basic research into the organization of the genome--the 

cell's genetic material--and its major constituent DNA. For several 

ears, we have studied intensively the remarkable DNA of the 

rat. These studies have provided a rich source of insight 

into how DNA is organized, giving us a better understanding of how 
mutagens act in man and other organisms. 


21018 Base displacement model: an explanation for the conforma- 
tional and functional changes in nucleic acids modified by chemical 

Grunberger, D.; Weinstein, I.B. (Columbia Univ Coll. 
of Physicians and Surgeons, New York). pp 175-187 of In Biology of 
radiation carcinogenesis. Yuhas, J.M. (ed.). New York; Raven Press 


(1976). 

From Conference on the biology of radiation carcinogenesis; 
Gatlinburg, Tennessee, USA (7 Apr 1975). 

See CONF-750443—. 

The structural and functional changes that occur in a nucleic 
acid when a carcinogen is bound to it were studied. For the proper 
function of a nucleic acid, whether it is DNA or any of the species of 
RNA, native conformation and structural integrity of the molecule 
are required. The major factors contributing to the conformation of 
double-strand nucleic acid molecules are the vertical hydrogen- 
bonding between complementary base-pairs, and the electrostatic 
repulsion of the charged phosphate groups. Results of studies on N- 
2-acetylaminofluorine are reported. (CH) 


PLANTS 


21019 (ANL—75-60(Pt.3)) Radiological and Environmental Re- 
search Division annual report, January—December 1975. Part III. 
. Rowland, R.W.; eg = D.N. (Argonne National Lab., 
Ill. (USA)). 1975. 111p. Dep. NTIS $5.50 
te abstracts were prepared for 29 sections of this 
report. (CH) 


21020 (ANL—75-60(Pt.3), pp 1-3) Effects of phosphorus on 
cadmium uptake and distribution in soybeans. Miller, J.E.; Xerikos, 
P.B. 1975. 
In Radiological and Environmental Research Division annual 
report, Tesnanp-—-lbonenian 1975 
The effect of phosphorus on Cd accumulation was studied by 
ing 3-week-old soybeans (Glycine max cv. Amsoy) to 0.5 ppm 
Fin the, presence of 0, 0.05, 0.5, 1.0, and 2.5 mM of added 
te in a standard Hoagland nutrient solution for 2 days, after 
O hic the plant roots were washed and the plants returned to the 
Hoagland solution containing 0.5 mM phosphate. The two-day expo- 
sure to 0.5 ppm Cd and the differential phosphate concentrations did 
not result in any observable injury or deficiency symptoms, nor were 
the fresh or dry weights of the plants affected. 


21021 (ANL—75-60(Pt.3), pp 4-7) Capacity of soybean cultivars 
of varying resistance to detoxify sulfite. Miller, J.E.; Xerikos, 
P.B. 1975. 
In Radiological and Environmental Research Division annual 
ber 1975. 
injury response of a given variety or species of plant to 
SO, is determined by an interplay of genetic susceptibility with stage 
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of growth and environmental influences. Thus, it has been shown 
that agricultural species such as alfalfa, barley, and soybeans are 
very sensitive to SO2, whereas corn and potatoes are relatively 
resistant. Considerable differences in SO: sensitivity among varieties 
have been noted for soybeans, the experimental plant used in our 
studies; however, the reasons for these differences have not been 
adequately defined. 


21022 (ANL—75-60(Pt.3), pp 8-11) Leaching rates of several 
cations from soils by simulated rainwater. Berigari, M.S.; Xerikos, 
P.B. 1975. 

In Radiological and Environmental Research Division annual 
report, January—December 1975. 

The effects of acid precipitation on the release of major 
cations from soil was studied by leaching or shaking soils with real 
and simulated acid rainwater. The amount of water used was equiv- 
alent to two years of rainfall in the Midwestern states, assuming a 
mean annual rainfall of 100 cm. The leachates or filtrates were 
collected and analyzed for the presence of Ca, Mg, K, and Na by 
atomic absorption spectroscopy. 


INVERTEBRATES 


21023 Effects of mercury, cadmium, and lead salts on regenera- 
tion. and ecdysis in the fiddler crab, Uca pugilator. Weiss, J.S. 
(Rutgers—The State Univ., Newark, NJ). Fish. Bull; 74: No. 2, 464- 
467(Apr 1976). 

Fiddler Crabs, Uca pugilator, were collected and brought 
into the laboratory. Autotomy of one chela and six walking legs was 
induced by pinching each merus with a hemostat. Immediately after 
autotomy, crabs were placed in solutions of Pb(NOs), HgCle or 
anhydrous CdCl. The growth of limbs buds was measured twice 
weekly with a calibrated ocular micrometer and whole crabs were 
later analyzed for mercury, cadmium and lead using atomic absorp- 
tion spectrophotometry. Reserve analysis revealed that the crabs 
exposed for 2 wk to 0.1 mg/liter of mercury had absorbed 0.026 +- 
0.001 ppM, those exposed to 0.1 mg/liter of Cd had absorbed 0.50 
+- 0.10 ppM and those exposed to 0.1 mg/liter of lead had absorbed 
2.04 +- 0.55 ppM. Retardation of regeneration was a specific effect 
of Cd at both 0.1 and 1.0 mg/liter. At 0.1 mg/liter, Hg was not toxic 
and did not have an effect on the growth of limb buds. At 1.0 mg/ 
liter Hg could almost total inhibition of limb growth, but also proved 
lethal to 60 percent of the crabs. Despite the high amounts absorbed, 
lead had no effect on regeneration rate. The effects on ecdysis varied 
according to the size of the crabs and the concentration of the 
solutions. (FMM) 


VERTEBRATES 


REFER ALSO TO CITATION(S) 19294, 19295, 20976, 20998, 
21001, 21015 


21024 Differential effects of mercurial compounds on excitable 
tissues. Shamoo, A.E.; Maclennan, D.H.; Eldefrawi, M.E. (Univ. of 
Rochester, NY). Chem.-Biol. Interact.; 12: No. 1, 41-52(1976). 

Sarcoplasmic reticulum (SR), Ca7* + Mg**-ATPase, and 
Ca** -ionophore were obtained from white rabbit skeletal muscles. 
Methylmercury inhibited the Ca** + Mg**-ATPase and Ca” - 
transport but had no effect on the Ca** -ionophore. Mercuric chlo- 
ride inhibited all three functions (i.e., ATPase, transport and iono- 
phoric activity). The mechanism of HgCh inhibition of the Ca** - 
ionophore was by competition with Ca** for Ca®* -ionophoric site 
whereas its inhibition of the enzyme and Ca* -transport was due to 
the blockage of essential sulfhydryl (-SH) groups. Ca** + Mg?*- 
ATPase and Ca* -transport were more sensitive to methylmercury 
than to HgCle. Acetylcholine receptor (AChR) was obtained for the 
electric organ of T. californica. Methylmercury inhibited the ACh 
binding to AChR with K/sub i/ = 5.7 x 107° M. This effect was not 
due to mercuric ion alone since mercuric chloride up to 10~* M did 
not affect ACh binding to AChR. The Ca** + Mg*-ATPase and 
Ca* -transport contains -SH groups essential for their activity, and 
the two functions are tightly coupled. The Ca** -ionophore contains 
no -SH groups essential for its activity. The CHsHgCl inhibition of 
Ca** + Mg**-ATPase and Ca*-transport is partly due to its 
reactivity with -SH groups in hydrophobic environment. The Ca** - 
transport is inhibited by HgClz through two processes, one which is 
the blockage of -SH groups and another which is the inhibition of 
the Ca®* -ionophoric site. The inhibition of ACh binding to AChR is 
due to the blockage of -SH groups in hydrophobic environment. A 
molecular basis for the myopathy associated with mercurial com- 
pounds toxicity was presented. 


MAN 
REFER ALSO TO CITATION(S) 20918, 20987, 21030 


21025 (BNL—21611) Perspective on the energy future of the 
Northeast: health and environmental impacts of alternative energy 


ERA VOL. 2, NO. 8 


futures for the Northeast. Hamilton, L.D.; Morris, S.C.; Calef, C.E.; 
Kaplan, E.; Shreeve, D.F.; Reisman, A.W. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 25p. Dep. 
NTIS $3.50. 

Attention was focused on five air pollutants: sulfur oxides, 
nitrogen oxides, particulates, unburned hydrocarbons, and carbon 
monoxide. Emission coefficients were based on data in the BNL 
Energy Model Data Base. Tables are presented to show emission 
factors for electricity generation, for industrial energy use, and for 
Transportation sector. Health effects of air pollution, health impacts 
of nuclear power plants, and environmental considerations are also 
discussed. (HLW) 


21026 (PB—246489) Health hazard evaluation/toxicity determi- 
nation report 74-71-142, Delco Remy Division, Anaheim, Calif 
Final report. Okawa, M.T. (National Inst. for Occupational Safety 
and Health, Cincinnati, Ohio (USA)). Sep 1974. Sp. (NIOSH-TR- 
HHE—74-71-142). NTIS $3.50. 

An operation in which polyvinyl chloride was being used to 
manufacture the tors used in automobile batteries was studied 
by NIOSH investigators. It was determined that vinyl chloride 
vapors were not toxic at the concentrations measured during normal 
operating conditions. This determination was based upon the envi- 
ronmental levels of chloride, the conditions of use of polyvinyl 
chloride, and current information available on the toxicity of vinyl 
chloride. (GRA) 


21027 (PB—250568) Health effects of selenium. Hausknecht, D.; 
Ziskind, R. (Science Applications, Inc., El] Segundo, Calif. (USA)). 
Jan 1976. 44p. NTIS $4.00. 

Selenium is found in appreciable quantities in coal and effi- 
ciently passes through the combustion process, appearing on the 
surface of respirable particles emitted from the stack. The inhalation 
health hazard is virtually unexplored and it is uncertain whether the 
existing airborne concentration standard for occupational exposure is 
being met because of inadequate monitoring capability. More strin- 
gent standards for air concentrations have been suggested in the 
literature, but there is an inadequate data base to support any change 
at this time. Measurements of the selenium airborne concentration 
and fallout in the vicinity of a large coal fired plant are needed to 
ascertain the magnitude of population dose. These data, together 
with information from continuing toxiological studies of selenium 
can clarify the potential health impact. (GRA) 


21028 (PB—251264) Health effects of nitrogen oxides. Quarterly 
report. Ziskind, R.; Hausknecht, D. (Science Applications, Inc., El 
Segundo, Calif. (USA)). Feb 1976. 47p. NTIS $4.00. 

See also PB—250568. 

The oxides of nitrogen of possible concern in air pollution are 
nitric oxide, nitrogen dioxide, nitrogen pentoxide, inorganic nitrates, 
and organic nitrates. Available data on the physiologic and toxicolo- 
gic effects of gaseous nitrogen oxides shows that NOs as a freely 
diffusable gas has some potential of causing adverse effects on 
human health and well-being. Some of these data are summarized in 
the report for the human and animal observations which have been 
made at varying levels under both acute and chronic exposures. 
Critical parameters relating to the health effects of NO that are 
discussed include: temperature, predisposing disease, heredity, age, 
and interactions with other environmental pollutants. (GRA) 


21029 (UCRL—S52135) Respiratory retention function applied to 
particle size distribution. Biermann, A.; Ondov, J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 16 Sep 1976. Con- 
tract W-7405-ENG-48. 9p. Dep. NTIS $3.50. 

Particulate amounts eo em in regions of the respiratory 
tract are assessed by the use of a simple numerical integration of the 
ICRP lung deposition function with particulate size distributions. 
The fractional mass retained in a respiratory region from both a 
number and mass particle size distribution of emitted fly ash is 
calculated. Also, bimodal, nonlognormal, and mass histogram distri- 
butions are investigated with this technique. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 21030 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 19258, 21028 


21030 (ERDA—76/45-7) ERDA guide to the classification of 
occupational injuries and illnesses. Shaber, C.R.; Byrom, J.P.; Chan- 
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dler, D.K.; Eicher, R.W. (EG and G Idaho, Inc., Idaho Falls 
(USA), Oct a Contract EY-76-C-07-1570. 34p. (SSDC—7). 


The U.S. Energy Research and Develo t Administration 
(ERDA) administers and regulates its own Aes tem classifica- 
tion and recording program. Ree Sr om rporates many of the 
requirements of the Occupational y and i Health Act (OSHA). In 
some cases, the ERDA pro uses Ae refers to OSHA materials 
(such 4 the rege tae the — have been found to be 
applicable without change. purpose of this proposed guide is to 
provide a uniform method for classifying and recording injuries and 
illnesses, as required by ERDAM Appendix 0502 and ERDAM 
Chapter 0506 (4 (to be amit. To assist in this endeavor, an attempt 
has made to meet the expressed desire of the U.S. Department 
of Labor, Bureau of Labor Statistics, for simplicity of the record- 
keeping requirements. Employers are required to maintain an accu- 
rate log of injury and illness at each separate work establishment. 
Log entries of work-connected injuries and illnesses are required 
(with specific exceptions) to be made within six working days of a 
case occurrence. 


21031 (SAND—76-0385) TA-V emergency plan: revision 3. 
Estes, B.F.; Padilla, O.F. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Oct 1976. Contract E(29-1)-789. "73p. to. S $4.50. 
The Technical Area V (TA-V) Emergency Plan applies to all 
personnel and activities at the TA-V facility. It has two main 
objectives: first, to present an emergency philosophy that can be 
used as guidance by all TA-V personnel and, second, to establish an 
emergency organization that can deal effectively with emergency 
situations and conditions as they arise. Most emergencies will be 
minor, such as a localized fire, rupture of water lines, and similar 
events. Therefore this plan is oriented toward establishing proce- 
dures which not only cover catastrophic events (which is the cus- 
tomary manner) but also provide for the lesser events. Each person 
assigned to TA-V is responsible for a general understanding of this 
assigned role and response in an emergency. 


21032 Respirator cartridge efficiency studies. VIII. Summary and 
conclusions. Nelson, G.O.; Correia, A.N. (Univ. of California, Liver- 
more). Contract W-7405-Eng-48. Am. Ind. Hyg. Assoc. J.; 37: No. 9, 
514-525(Sep 1976). 

The theory of solvent vapor adsorption on activated carbon is 
reviewed. Calculated and experimental cartridge service life values 
are compared using various breathing rates, relative humidities, 
concentrations and solvent vapors. Cartridge service life (the 10 
percent breakthrough time) can be estimated from the empirical 
expression: t/sub 10 percent/ = 2.4 X 10° W/sub c/ (a + bt)/C/sup 

*/,/MQ. Carbon weight (w/sub c/), relative solvent volatility (a, b 
and t) concentration (C), molecular weight (M) and breathing rate 
(Q) all play a vital role in cartridge performance predictions. 


21033 Evaluation of hoods for low volume—high velocity exhaust 
systems, Burgess, W.A. (Harvard School of Public Health, Boston); 
Murrow, J. Am. Ind. Hyg. Assoc. J.; 37: No. 9, 546-549( 1976). 
Current practice in the design of exhaust hoods for low 
volume-high velocity exhaust systems is empirical and evaluation of 
rformance is conducted at the completed installation. A procedure 
is described for laboratory evaluation of prototype h using a 
simulator in conjunction with a tracer aerosol. 


GEOSCIENCES 


REFER ALSO TO CITATION(S) 21039 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 


21034 (NP—21245) germ nemiegiee <t cyclic stress- 
strain relations and fatigue crack propagation in rocks. Kuran, U. 
(Imperial Coll. of Science and Technology, London (UK)). 1975. 
195p. Dep. NTIS (US Sales Only) $7.50. 

Thesis. 

The application of three in situ field and four laboratory 
techniques to one specific case, namely, that of prediction of earth- 
quakes, is described. The two in situ field techniques for determining 
elastic moduli and strain on rock bodies are reviewed. Two systems 
(hydraulic jack and extensometer) are described for the time depen- 
dence of the stress. Results of tests on different kinds of geologic 
formations (from different regions), which are subjected to repetitive 
loads, are rted. It is concluded that the presence of cyclic stress 
in the earth's crust due to tide generation force is responsible for 
earthquakes (or fatigue failures). A review is given of the present 
state of knowledge of earthquake mechanism (or fatigue mechanism) 
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that has been reached from studies on the following topics: stress- 
deformation-time phenomena during hydraulic jack test, stress- 
strain-time phenomena within the earth's crust due to cyclic tidal 
loading, —_ fatigue crack propagation under 

important secondary objective of this thesis is to 

laboratory techniques for predicting fatigue life (or pt re- 
diction) of rock samples. Results of test on granite subj to 
cyclic loading are reported. It is belived that the uake mecha- 
nism described would not only reduce the intensive 

studies, but would accelerate geophysical engineering and souk 
mechanics engineering studies which would lead to a positive 
method of predicting earthquakes. 


21035 (LA-tr—76-29) Communique of the Fort Saint-Charles 
Earth Laboratory. (Paris-6 Univ., 75 (France). Inst. de Physique du 
Globe). 1976. Translation of Communi Nos. 6, 8-10, 12, 13, 16- 
28, 30-33, 35-38(1976). 33p. Dep. NTIS 

Seismic monitoring activity is capamed for August 23, 1976 
through September 30, 1976 following an active eruption. (PCS) 


MAGMATISM, VOLCANOLOGY, AND IGNEOUS 
PROCESSES 


21036 (USGS-OFR—76-304) Some electrical and magnetic stud- 
ies of Kilauea Iki lava lake, Hawaii. Zablocki, C.J. (Geological 
Survey, Reston, Va. (USA)). “1976. 20p. TIC. 

In recent years, the U.S. Geo ugical Survey has been apply- 
ing various electrical-magnetic (E-M) geophysical techniques to the 
study of volcanologic processes at Kilauea Volcano, Hawaii. Some 
of these studies have been directed towards determining the re- 
sponses of these E-M methods on the cooling and izing lava 
lake that formed in Kilauea Iki pit crater in 1959. Over the years, this 
111 meter-deep ponded body of basaltic magma has served as a 
natural laboratory for petrologic, geochemical, and geophysical in- 
vestigations, and hence, has yielded some control for interpreting the 
resulting E-M data gathered in these studies. A brief discussion of 
the application results, and some tentative conclusions of these 
studies are presented. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


21037 (UCRL—77721) Use of explosives in deep rock mining: in 

situ energy and mineral recovery. Finger, M.; Larson, D. (California 

Univ., Livermore (USA). Lawrence Livermore Lab.). 22 Jan 1976. 

a W-7405-ENG-48. 28p. (CONF-760145—1). Dep. NTIS 
.00. 


From Meeting of the Society of Explosives Engineers; Mor- 
antown, West Virginia, United States of America (USA) (28 Jan 
976). 

Chemical explosives may become a key element in many of 
the in situ energy and mineral recovery methods under development. 
The potential role of explosives in deep rock mining for resource 
recovery is discussed. Several energy and mineral recovery pro- 
— described are an outgrowth of the Plowshare Program and 

xplosives R and D conducted as part of the AEC/ERDA mission 
at Lawrence Livermore Laboratory. Several important aspects of 
the use of explosives in deep rock mining are reviewed. First, the 
status of knowledge of deep rock fracturing to create permeability 
underground is discussed. Completely contained blasting has not 
been a widely applied tool used in the mining industry. It is conclud- 
ed that data available on deep rock fracture is minimal and that the 
mechanisms that control the processes must be understood before 
technical and economic feasibility can be established. The unusual 
problems in the selection of an explosive or blasting agent for deep 
rock applications including emphasis on the functioning at depth and 
safety aspects are also discussed. Finally, a brief review of similar 
activities within the U.S. is given. 


21038 Study of rock-solution interaction and its effect on 
Archie's Law. Piwinskii, A.J.; Weed, H.C. (Univ. of California, 
Livermore). JEEE Trans. Geosci. Electron.; GE-14: No. 4, 221- 
223(Oct 1976). 

The electrical conductivity (sigma) of cylindrical cores of 
25.4-mm diameter and length | Pictured Cliffs sandstone (permeability 
range, 7 x 10~*-4 x 10~' millidarcy (md); porosity range, 3.8-4.9 
percent) was measured at a frequency of 1 kHz under ambient 
conditions after saturation in tap water. Kinetics of rock-water 
interaction and the effect of Soxhlet extraction on the sigma of the 
rock were also investigated. Formation factors (F) and the sigma 
display time-dependent behavior wp to 4500 h. Smooth asymmetrical 
conductivity maxima occur for all samples at times which increase 
with increasing porosity. The observed time-dependence of F in 
Archie's Law (F = phi n/, phi = porosity, n = a parameter) is 
influenced by the kinetics of ion transport between the Pictured 
Cliffs sandstone and the aqueous pore fluid. Soxhlet extraction 
lowers F, but does not significantly change its time dependence. 
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ASTROPHYSICS AND COSMOLOGY 


21039 (NP—21259) Third consolidated guide to international 
data exchange through the World Data Centres. (International Coun- 
cil of Scientific Unions, Washington, D.C. (USA). Panel on World 
Data Centers (Geophysical and Solar)). Dec 1973. 78p. ICSU Panel 
on World Data Centres, Washington, DC. 

The World Data Centers (WDC’s) came into existence during 
the International Geophysical Year. The primary purpose of the 
guide is to describe the responsibility of national committees, institu- 
tions, and scientists in forwarding data and information to the 
WDC's, and to describe the data which will be received at WDC’s 
and the responsibilities of WDC’'s in their handling of data. The 
WDC's collect data and publications in the following programs: 
solar—terrestrial physics (solar and interplanetary phenomena, ion- 
ospheric phenomena, flare-associated events, geomagnetic variations, 
aurora, cosmic rays, airglow), rockets and satellites, meteorology 
(atmospheric chemistry, atmospheric radioactivity, solar radiation, 
ozone, noctilucent clouds, atmospheric electricity, surface and upper 
air observations), oceanology, glaciology, and solid-earth geophysics 
(seismology, tsunamis, gravimetry, earth tides, recent movements of 
the earth's crust, rotation of the earth, marine geology and geophys- 
ics, magnetic measurements, paleomagnetism and archeomagnetism. 
Volcanology, geothermics). All of the above except amg i 
volcanology, and geothermics are treated in this publication. (RWR) 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 20772, 21080 


21040 (AED-Conf—75-696-000, pp 319-324) Low energy cosmic 
ray H? and He® spectra and the anomalous He‘ component. Garcia- 
Munoz, M.; Mason, G.M.; Simpson, J.A. (Chicago Univ., Ill. (USA). 
Enrico Fermi Inst.). 1975. 

From 14. international cosmic ray conference; Muenchen, 
F.R. Germany (15 Aug 1975). 

5 figs.; with refs. Available from ZAED. 

In 14th international cosmic ray conference. Conference 
papers. Vol. 1. OG session. 

We have measured the 1974 low energy spectra of the quartet 
of H and He isotopes with the University of Chicago instrument on 
the IMP-8 satellite. It is found that the anomalous ‘flat’ He* spec- 
trum, which appeared in 1972 below 50 MeV/nucleon, is still 
present in 1974. Comparing the H? and He* measurements with 
current models of interstellar propagation and solar modulation, we 
find good agreement for the galactic origin of these isotopes down to 
10 MeV/nucleon. 


21041 (AED-Conf—75-696-000, pp 331-336) Relative abun- 
dances of galactic cosmic ray. Be’, Be® and Be'®. Garcia-Munoz, M.; 
Mason, G.M.; Simpson, J.A. (Chicago Univ., Ill. (USA). Enrico 
Fermi Inst.). 1975. 

From 14. international cosmic ray conference; Muenchen, 
F.R. Germany (15 Aug 1975). 

4 figs.; 3 tabs.; with refs. Available from ZAED. 

In 14th international cosmic ray conference. Conference 
papers. Vol. 1. OG session. 

We report measurements of the isotopic composition of galac- 
tic cosmic ray Be near 100 MeV/nucleon carried out in interplan- 
etary space with high resolution solid state telescopes on the IMP-7 
and IMP-8 satellites during 1973 - 1974. These two independent 
measurements yield Be'°/Be ratios of < 10%. Taken together with 
the galactic propagation model described in the text, these results 
show that the cosmic ray ‘clock’ lifetime is significantly greater than 
that deduced for a nominal interstellar gas density of 1-3 atoms/cm*. 


21042 (AED-Conf—75-696-000, pp 256) Nuclear composition of 
the cosmic rays at energies between 0.4 and a few GeV/nucleon. 
Juliusson, E.; Meyer, P. (Chicago Univ., Ill. (USA). Enrico Fermi 
Inst.). 1975. 

From 14. international cosmic ray conference; Muenchen, 
F.R. Germany (15 Aug 1975). 

Short communication only. Available from ZAED. 

In 14th international cosmic ray conference. Conference 
papers. Vol. 1. OG session. 


21043 (N—75-33994) Preliminary results from measurements in 
nuclear emulsions of the isotopic composition of cosmic-ray nitrogen 
and oxygen. Jacobsson, L.; Joensson, G.; Kristiansson, K. (Lund 
Univ. (Sweden)). Oct 1974. 10p. (LUIP-CR—74-17). NTIS $3.50. 

Subm-Sponsored by Swed. Nat. Sci. Res. Council. Conf- 
Presented at the Symp. On Meas. And Interpretation of the Isotopic 
Composition of Solar and Galactic Cosmic Rays, Durham, N. H., 
USA, 9 - 11 Oct. 1974. 
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Determination of isotopic masses of nitrogen and oxygen 
were made in a small stack of nuclear emulsion ex in a balloon 
flight from Fort Churchill, Canada, in June 1970, from relations 
between track width and residual range. The mass spectra are the 
spectra of stopping nuclei, and their mean energy falls in the range 
200 to 400 MeV/nucleon. The main peak for oxygen consists of **O 
nuclei with a small fraction of heavier nuclei. ~'*N seems to be more 
abundant than ~'5N. (GRA) 


21044 (N—76-19015) Search for the cause of the low albedo of 
the Moon. Gold, T.; Bilson, E.; Baron, R.L. (Cornell Univ., Ithaca, 
N.Y. (USA). Center for Radiophysics and Space Research). 1975. 
Contracts NGL-33-010-005;NGR-33-010-137. 59p. (NASA-CR— 
146318; CRSR—625). NTIS $4.50. 

Experimentation concerning lunar weathering and its effect 
on the albedo of the surface cover consisted of determination of the 
surface chemical composition of lunar soil and ground-up rock 
samples by Auger electron spectroscopy, measurement of the optical 
albedo of these samples, and proton or alpha-particle irradiation of 
terrestrial rock chips and rock powders and of ground-up lunar rock 
samples in order to determine the optical and surface chemical effect 
of simulated solar wind. (auth) 


21045 (N—76-17019) Research on cosmophysics and aeronomy. 
Krymskii, G.F. Dec 1975. Translation of Issledovaniya po kosmofi- 
zike i Aeronmii, Yakutsk, 1975, p 1-191. (NASA-TT-F—16645). 
198p. NTIS $7.50. 

Articles on experimental research of cosmic rays and physical 
processes in interplanetary space and the earth’s magnetosphere are 
presented. Articles are also included on the equipment and methods 
used in cosmo-physical and geophysical research. (GRA) 


21046 Multiple compton scattering by relativistic electrons: 
Monte Carlo calculations of the emission spectrum. Pozdnyakov, 
L.A.; Sobol’, I.M.; Syunyaev, R.A. (Institute of Applied Mathemat- 
ics, USSR Academy of Sciences, Moscow). Sov. Astron. Lett. (Engl. 
Transl.); 2: No. 2, 55-S7(Mar 1976). 

Multiple scattering of low-frequency radiation by relativistic 
electrons in a region of small optical depth filled with relativistic 
plasma can produce distinctive power-law x-ray and yy ray spectra 
similar to those observed in cosmic y-ray bursts. (AIP) 


21047 Characteristics of cosmic x-ray bursts observed with the 
OGO55 satellite. Kane, S.R.; Anderson, K.A. (Space Sciences Labo- 
ratory, University of California, Berkeley). Astrophys. J.; 210: No. 3, 
875-888(15 Dec 1976). 

Observations of 11 cosmic x-ray bursts made with the Univer- 
sity of California, Berkeley, solar x-ray spectrometer aboard the 
OGO-5 satellite are presented. Their identification as cosmic events 
is based on good time coincidence with the observations of cosmic 
‘y-ray bursts reported in the literature. The OGO-5S experiment is 
most sensitive to cosmic x-ray sources located in the sunward 
hemisphere. When this condition was satisfied and the OGO-5 
experiment was operating normally, almost every cosmic ‘y-ray burst 
reported by other observers was detected by the OGO-S5 experiment 
at x-ray energies approximately-greater-than32 keV. In three events 
the spectrum was observed down to about 10 keV. Each cosmic 
event consisted of one or more x-ray maxima. As many as four 
maxima were present in one event (1969 October 7). This was also 
the event with the longest duration (~ 104 s) and steepest 10—130 
keV x-ray spectrum which varied with time during the event. Two 
intense events (1971 March 15 and March 18) were observed with 
0.288 s time resolution, and large time variations were observed to 
occur in times approximately-less-than0.3 s. We find evidence that 
most cosmic ‘y-ray bursts have photon spectra extending down to 
~10 keV. The photon flux always increases with the decrease in 
photon energy. The origin of these cosmic events in processes 
similar to those believed to occur in solar flares is briefly examined. 
We find that, because of the large energy and particle requirements, 
white dwarfs and/or stars similar to the Sun and located at a 
distance approximately-greater-than10 pc are not likely to produce 
such events. (AIP) 


STARS 


21048 (CONF-760715—P1, pp 597-610) Neutron astrophysics. 
Smith, R.A. (SUNY, Stony Brook, New York). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

The composition and structure of neutron stars and their 
relationship to observed properties of neutron stars are reviewed. 
The nominal role of neutron stars is to spin, pulse, and gradually 
slow down. Fortunately, some neutron stars display behavior which 
provides considerably more information about their structure. The 
structure, in turn, reflects the equation of state of dense matter in its 
ground state; not long after the supernova explosion, the bulk of the 
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star is cold (by local standards) and in hydrostatic equilibrium. As a 
result, the structure and 20 gems of a neutron star are determined 
by the equation of state its mass. Neutron stars conventionally 
are divided into five regions: surface, outer crust, inner crust, liquid 
interior, and core. For each region, the composition and contribution 
to the observable aspects of stellar structure are reviewed. Since 
different models of the nucleon-nucleon interaction imply stellar 
models with very different structures, some inferences on interaction 
models may be drawn. At present, equations of state ee pe | 
stiffer than that using the Reid potential seem to be in accord wi 
observations. 


21049 (N—76-16990) The evolution of rotating stars. I. Method 
and exploratory calculations for a 7 solar mass star. Endal, A.S.; 
Sofia, S. (National Aeronautics and Space Administration, , Green- 
belt, Md. (USA). Goddard Space Flight Center). Jan 1976. 67p. 
(NASA-TM-X—71050; X—671-76-9). NTIS $4.50. 

A method was developed which allows us to study the 
evolution of rotating stars beyond the main sequence stage. Four 
different cases of redistribution of angular momentum in an evolving 
star are considered. Evolutionary sequences for a 7 solar mass star, 
rotating according to these different cases, were computed from the 
ZAMS to the double shell source stage. Each sequence was begun 
with a (typical) equatorial velocity of 210 km/sec. On the main 
sequence, the effects of rotation are of minor importance. As the 
core contracts during later stages, important effects arise in all 
physically plausible cases. The outer regions of the cores approach 
critical velocities and develop unstable angular velocity distribu- 
tions. The effects of these instabilities should significantly alter the 
subsequent evolution. (Author) (GRA) 


21050 (N—76-19017) Determination of the light ion abundances 
in the strong-helium star HR 3089. Final report, 1 Oct 1974—31 Dec 
1975. Lester, J.B. (Smithsonian Astrophysical Observatory, Cam- 
My Mass. (USA)). 31 Dec 1975. 37p. (NASA-CR— 146323). 
NTIS 

By use of line-blanketed model stellar atmospheres and a 
spectrum synthesis approach, a differential abundance study of the 
ultraviolet spectrum of HR 3089 relative to the normal star lambda 
Sco was performed. Both stars were found to have the same abun- 
dances of carbon and silicon, but the helium and nitrogen are 
significantly enhanced in HR 3089. The atmospheric parameters and 
the distribution of abundances found for HR 3089 agree well with 
the results of Osmer and Peterson on sharp-lined helium-rich stars. 
The rotational velocity of 160 km/s found for HR 3089 places a 
constraint on the role of diffusion in reap | the abundance 
anomalies. Examination of the resonance lines of C II, N II, Si III 
and Si IV shows no evidence for mass loss in either star. (auth) 


21051 (N—76-18012) Model of the ejection of matter from 
novae. Malakpur, I. (Kanner (Leo) Associates, Redwood City, Calif. 
(USA)). Feb 1976. Translated from Astrophys. Space Sci. (France), 
V. 27, 1974 p 467-484. (NASA-TT-F—16714). 28p. NTIS $4.00. 

It was found that the gas of the premaximum, diffuse-en- 
hanced and Orion systems is mage 3 by the nova itself, and is 
ejected by shock waves in the of discrete layers. The principal 
envelope originates in the gas responsible for the premaximum 
system, as a result of considerable, sudden increase of the radiation 
pressure of La a certain time after the beginning of the nova 
explosion. The radiation pressure accelerates a part of the premaxi- 
mum envelope, and it is this accelerated part of the premaximum 
envelope that forms the principal envelope of the nova. This accel- 
eration is then transferred to the outer regions of the envelope. The 
(oath ‘a the principal envelope therefore increases continuously. 
aut. 


21052 Generation of the magnetic field and chemical inhomogen- 
eities in peculiar stars. Dolginov, A.Z. (A. F. Ioffe Physicotechnical 
Institute, USSR Academy of Sciences, Leningrad). Sov. Astron. Lett. 
(Engl. Transl.); 2: No. 2, 59-60(Mar 1976). 

Because of the “battery” effect the spatially inhomogeneous 
helium distribution in Ap stars will induce a toroidal magnetic field 
of about 10°-10* gauss. Possible mass flow in this field, even at 
velocities as low as 10°-*—10~° cm/sec, will induce a poloidal field 
component of the same order. The chemical inhomogeneity will in 
turn be maintained and enhanced by the field. Battery e fects can 
also occur in the earth's liquid core and in close-binary components 
nonuniformity heated by the radiation in their companions. (AIP) 


21053 Inductive generation of a magnetic field in a binary 
system. Dolginov, A.Z.; Urpin, V.A. (Ioffe Physics and Technology 
Institute, USSR Academy of Sciences, Leningrad). Sov. Astron. Lett. 
(Engl. Transl.); 2: No. 2, 95. 77(Mar 1976). 

The magnetic interaction of stars in a close binary-star system 
is considered. Under certain conditions the magnetic field of the 
stars will be amplified. These conditions are established and the 
growth rate of the magnetic moment is determined. (AIP) 


21054 Competition of neutrino and gravitational radiation in 
neutron star formation. Kazanas, D.; Schramm, D.N. (Chicago 
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Univ., Ill. (USA). Enrico Fermi Inst.). Nature (London); 262: No. 
5570, yo pin Fenn 1976). 
ms ibility is explored that neutrino radiation, rather than 
radiation, may be the dominant way by which non- 
ona pubs pulsations are damped out in a collapsing star. If this is so it 
implies that hopes of detecting gravity waves from superno 
explosions are very optimistic.Neutrino radiation it contribute to 
the decay of the non-radial oscillations of the collapsing core and the 
newly formed neutron star, possibly dam; out these oscillations 
much faster than gravitational radiation. order to obtain a more 
quantitative answer to the question, the effects of neutrino radiation 
on the non-radial oscillations are examined. The implication is that 
neutrino radiation, by more rapid damping of the non-radial oscilla- 
tions of a newly formed neutron star in a supernova explosion, 
— hinder gravitational radiation and reduce the possibility of its 
letection. 


21055 The and radius of the white dwarf Stein 
2051B. Liebert, J. ment of Astronomy, University of Califor- 
nia, > Astrophys. , 210: 7 NE. 715-720(15 Dec 1976). 
¢ temperature, jus, and other atmospheric parameters 
are derived for the cool DC white dwarf Stein 2051B (=G175- 
34B=EG 180), whose mass was recently determined by Strand. 
New spectrophotometric scans of this star aa its dwarf M. compan- 
ion are discussed; these and existing Stroemgren hotometry are 
fitted to model atmospheres with hydrogen/metal t —_ 
tions, and a tem ture of 7050 +- 400 K is 
resulting radius of 0.0111 +- 0.0015 R/sub sun/ is marginally aoe 
than that of 40 Eri B. (AIP) 


rons, 
Lea, S.M. (Department of Astronomy, University of ‘California, 
Berkeley). Astrophys. J.; 210: No. 3, 792-804(15 Dec 1976). 

We describe the results of a linearized hydromagnetic stability 
analysis of the magnetopause of an accreting neutron star. The 
magnetosphere is assumed to be slowly rotating, and the plasma just 
outside of the magnetopause is assumed to be weakly magnetized. 
The plasma layer is assumed to be bounded above by a shock wave, 
and to be thin compared with the radius of the ae 
Under these circumstances, the growing modes are shown to be 
localized in the direction parallel to the zero-order magnetic field. 
The structure of the modes is still similar to the flute mode, howev- 
er. The growth rate at each magnetic latitude is A given by y2h 
sub n/ka/sub eff/(A) tanh [kz/eu b s/(A)] where g/sub n/ is the 
magnitude of the gravitational acceleration normal to the matin, 
kvertical-barmvertical-bar/R (A)cos A, vertical-barmvertical-bar is 
the azimuthal mode number, R (A) is the radius of the magnetos- 
phere, z/sub s/ is the height of the shock above the magneto 
and a/sub eff/(A) <1 is the effective Atwood number whic 
bodies the stabilizing effects of favorable curvature and ma 
tension. We calculate a/sub eff/(A), and also discuss the stabilizing 
effects of viscosity and of aligned flow parallel to the magnetopause. 
(AIP) 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


21057 (N—75-33992) The Her X-1 
field near the magnetic poles of a neutron star. Boldt, E.A.; Holt, S.S.; 
Rothschild, R.E.; Serlemitsos, P.J. (National Aeronautics and S 
Administration, ‘Greenbelt, Md. (USA). Goddard Space Flight 
Center). Sep 1975. 9p. (NASA-TM-X—70981; X—661-75-233). 
NTIS $3.50. 

Subm-Submitted for Publication. 

The steep high energy cutoff observed in the spectrum for 
Her X-1 was analyzed in terms of the severely modified Thomson 
scattering that dominates the radiative transfer in a highly magne- 
tized plasma near the surface of a neutron star. The data indicate a 
field of about 1013 G near the magnetic poles and the stopping of 
accreting matter by nuclear collisions in the neighboring plasma. 
(auth) 


21058 (N—76-19018) Model for the x-ray nova A0620-00, Endal, 
A.S.; Devinney, E.J.; Sofia, S. (National Aeronautics and — 
Administration, Greenbelt, Md. (USA). Goddard Space Flight 
Center). Mar 1976. 18p. (NASA-TM-X—71074; X—671-76-42). 
NTIS $3.50. 

Submitted for Publication. 

The model involves a white dwarf accreting mass from a late- 
type subgiant companion. The transient behavior of the x-ray source 
is explained by the instability to mass loss of the companion (as in 
Algol-type binaries). The brightening, spectrum, and decay timescale 
of the optical aie an are explained in terms of re-emission of x- 
zs the subgiant. It was concluded that A0620- 


: a measure of the 


rovide an ptt. Noes test case for numerical models of stellar 
sueuliees irradiated by an external x-ray flux. (auth) 


21059 (N—76-19019) Studies in support of the analysis of astro- 
nomical data from Apollo 16. Final technical report, 1 Dec 1974—31 
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Aug 1975. Greisen, K.I. (Cornell Univ., Ithaca, N.Y. (USA). Center 
for Radiophysics and Space Research). Mar 1976. 33p. (NASA- 
CR—146430;CRSR—628). NTIS $4.00. 

The Apollo Gamma Ray Spectrometer, which was part of the 
scientific instrument module aboard Apollo 16, obtained more than 
20 hours of astronomical data near the end of the transearth coast 
phase of the mission. During this time the vehicle was maneuvered 
so that every poet of the sky as seen by the spectrometer was 
eventually occulted by the spacecraft, providing a valuable data base 
for gamma-ray astronomy in the 100 keV to 5 MeV spectral range. 
Schemes classified according to the underlying assumed source 
distribution are analyzed. It is known that there is at least one point 
source, the Crab, and it can be seen in the data. Methods for data 
analysis are shown. In one method —e only for point sources, 
some preliminary results concerning the Crab nebula are presented 
comp confirm previous measurement of the strength of that source. 

aut! 


21060 (N—76-18013) Interpretation of measurements of the 
radial velocity of pulsars. Duquesne, J.; Schatzman, E. 1976. Trans- 
lated from . (NASA-TT-F-—16708). 20p. NTIS $3.50. 

Measurement of the radial velocity of pulsars is based on the 
average velocity of matter over the entire surface of the star. For 
this investigation, the measured spectra were assumed to be relative- 
ly dispersed in order to assume that measurement of the radial 
velocity may be based on measurement of the position of the base of 
the lines. The relationship between the ratio of the measured radial 
velocity u to the motion of the center of the pulsar and the speed of 
the matter w,w * psi u was established; this equation varies with the 
phase. Application of this theory to eta Aquilae was studied, and a 
new curve for variations in the spectroscopic radius with the phase 
was derived. Comparison with variations in the photometric radius 
obtained by Pecker and Cannavaggia led to an analysis of the shape 
parameter and an estimate of the radius of the pulsar. (auth) 


21061 Angular size of radio sources and the time spectra of 
ini scintillations. Alekseev, I.A.; Ilyasov, Y.P.; Kutuzov, 
S.M.; Khrupova, G.A.; Shishov, V.I.; Shishova, T.D. (Lebedev 
Physics Institute, USSR Academy of Sciences, Moscow). Sov. 
Astron. Lett. (Engl. Transl.); 2: No. 2, 63-65(Mar 1976). 

Observations at 102.5 MHz with the new antenna array of the 
Lebedev Physics Institute demonstrate that the angular size 6 of 


discrete radio sources (for @=0'.1—3’) has an — influence 


on the form of the scintillation time spectrum. (AIP) 


21062 Photography of 3CR radio source fields: Three new optical 
identifications. Smith, H.E.; Burbidge, E.M.; Spinrad, H. (Depart- 
ment of Physics, University of California, San Diego). Astrophys. J.; 
210: No. 3, 627-630(15 Dec 1976). 

We have taken deep red photographs of the fields of five 
previously unidentified radio sources from the Revised 3C Radio 
Catalog. Identifications with very faint galaxies are suggested for 3C 
13, 3C 238, and 3C 427.1. The candidate identifications for 3C 238 
and 3C 427.1 are of the order of a magnitude fainter than optical 
objects detected in previous identification attempts. No identification 
has been found for 3C 68.2, suggesting that the optical object 
associated with this radio source is fainter than our limit, which is 
m/sub r/21.5 for extended objects. The interesting case of 3C 105, a 
very extended double which may be associated with an 18.5 magni- 
tude galaxy, is also discussed. (AIP) 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 20765, 21080 


21063 (AD-A—019109) Spectral correlations between solar flare 
radio bursts and associated proton fluxes. II. Bakshi, P.; Barron, W. 
(Boston Coll., Chestnut Hill, Mass. (USA). Dept. of Physics). Jul 
1975. Contract F19628-72-C-0003. 25p. NTIS $3.50. 

See also report dated Oct 1974, AD-A—003683. 

An earlier study of the solar flare U-shaped radio burst 
spectra and associated proton flux data has been extended to include 
additional events. The slope of the proton peak-flux profile is corre- 
lated to the radio frequency ratio wa/wZ, where wa equals frequen- 
cy of maximum radio peak flux of the upper branch of the U, and #Z 
equals cut-off frequency for the lower branch of the U. The use of 
the slope allows inclusion of the pre-Explorer (1966—67) events, 
recorded on various different proton-energy channels. (GRA) 


21064 (AED-Conf—75-696-000, pp 325-330) Isotopic composi- 
tion of galactic cosmic ray. Li, Be and B. Garcia-Munoz, M.; Mason, 
G.M.; Simpson, J.A. (Chicago Univ., Ill. (USA). Enrico Fermi 
Inst.). 1975. 

From 14. international cosmic ray conference; Muenchen, 
F.R. Germany (15 Aug 1975). 

3 figs.; 2 tabs.; with refs. Available from ZAED. 

In 14th international cosmic ray conference. Conference 
papers. Vol. 1. OG session. 

We report new measurements of the isotopes Li, Be, and B 
and of the elements C, N, and O, with telescopes on board the IMP- 
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7 and IMP-8 satellites during 1973-74 in the energy range 35-210 
MeV/nucleon. The measured isotopic and chemical abundances 
provide a stringent test for models of interstellar propagation and 
solar modulation. We find not only that for a steady state propaga- 
tion and solar modulation model all light isotopes and medium 
element abundances are — by 5 g/cm? average pathlengths, 
as was earlier found from element analysis, but that also these results, 
taken along with our Be’® measurements, indicate a longer lifetime 
for cosmic rays than predicted by the usual assumption of an average 
interstellar density of 1 to 3 atoms/cm‘. 


21065 (PB—247916-52/SL) Experimental comprehensive solar 
flare indices for certain flares, 1970—1974. Dodson, H.W.; Hedeman, 
E.R. (World Data Center A for Solar-Terrestrial Physics, Boulder, 
Colo. (USA)). Nov 1975. 33p. (UAG—S52). Paper copy available 
from National Climatic Center, Federal Bldg. Attn: Publications, 
Asheville, N.C. 28801. $25.20/year, $0.60 this issue. 

Prepared by McMath-Hulbert Observatory, Pontiac, Mich. 

Comprehensive indices for major flares are given for 1970— 
74. The values of the Comprehensive Flare Index derived for a 
group of flares that are considered to have been well above average 
in either ionizing, H, or radio frequency radiation. (GRA) 


21066 A possible mechanism for generating high-velocity solar- 
wind streams. Kovalenko, V.A.; Molodykh, S.I. (Siberian Institute of 
Terrestrial Magnetism, the Ionosphere, and Radio-Wave Propaga- 
tion, Siberian Branch, USSR Academy of Sciences, Irkutsk). Sov. 
Astron. Lett. (Engl. Transl.); 2: No. 2, 78-80(Mar 1976). 

Large-scale nonradial expansion near the sun is capable of 
generating high-velocity solar-wind streams, with a concurrent rise 
in velocity and decrease in density of the solar wind as the earth's 
orbit is approached. (AIP) 


GALAXIES 
REFER ALSO TO CITATION(S) 21080, 21104, 21353 


21067 (N—75-26964) Photonuclear interactions of ultrahigh 
energy cosmic rays and their astrophysical consequences. Puget, J.L.; 
Stecker, F.W.; Bredekamp, J.H. (National Aeronautics and S 
Administration, Greenbelt, Md. (USA). Goddard Space Flight 
Center). Jul 1975. 53p. (NASA-TM-X—70920; X—602-75-154). 
NTIS $4.25. 

Submitted for publication. 

Results of detailed Monte Carlo calculations of the interaction 
histories of ultrahigh energy cosmic-ray nuclei with intergalactic 
radiation fields are presented. Estimates of these fields and empirical 
determinations of photonuclear cross sections are used, including 
multinuclear disintegrations for nuclei up to **Fe. Intergalactic and 
galactic energy loss rates and nucleon loss rates for nuclei up to °°Fe 
are also given. ny eee implications are discussed in terms of 
expected features in the cosmic-ray spectrum between 107* and 107! 
eV for the universal and supercluster origin hypotheses. The results 
of these calculations indicate that ultrahigh energy cosmic rays 
cannot be universal in origin regardless of whether they are protons 
or nuclei. Both the supercluster and galactic origin hypotheses, 
however, are possible -:gardless of nuclear composition. (auth) 


21068 (N—76-19024) Strong scintillations in astrophysics. IV. 
Cross-correlation between different frequencies and finite bandwidth 
effects. Lee, L.C. (National Aeronautics and Space Administration, 
Greenbelt, Md. (USA). Goddard Space Flight Center). Feb 1976. 
29p. (NASA-TM-X—71072; X—602-76-35). NTIS $4.00. 

Submitted for Publication. 

The cross correlation of the intensity fluctuations between 
different frequencies and finite bandwidth effects on the intensity 
correlations on the Markov approximation were calculated. 
Results may be applied to quite general turbulence spectra for an 
extended turbulent medium. Calculations of the cross-correlation 
function and of finite bandwidth effects are explicitly carried out for 
both Gaussian and Kolmogorov turbulence spectra. The increases of 
the correlation scale of intensity fluctuations are different for these 
two spectra and the difference can be used to determine whether the 
interstellar turbulent medium has a Gaussian or a Kolmogorov 
spectrum. (auth)) 


21069 Time scale of optical variability of galaxy nuclei as a 
function of their luminosity and mass. Dibai, E.A.; Lyutyi, V.M. 
(Southern Station, Shternberg Astronomical Institute, Crimea). Sov. 
Astron. Lett. (Engl. Transl.); 2: No. 3, 90-92(May 1976). 

Optical-variability time scales, typical flare energies, and bo- 
lometric luminosities are determined for 16 Seyfert galaxies and 
quasars. The dependence of the characteristic variability time on the 
luminosity and mass of the nucleus is established. An upper limit of 
10?—10* R/sub g/ (where R/sub g/ is the gravitational radius of the 
central body) is estimated for the size of the region of optical 
variability. (AIP) 


21070 The evaporation of spherical clouds in a hot gas. I. Classi- 
cal and saturated mass loss rates. Cowie, L.L.; McKee, C.F. (Physics 
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ent, Harvard University). Astrophys. J.; 211: No. 1, 135- 
140 Jan 1977). 

In this and two subsequent papers we develop analytic solu- 
tions for the rate of —— mass loss from an isolated spherical 
cloud embedded in a hot tenuous gas. In the present paper we 
consider systems in which the effects of radiation and magnetic fields 
may be neglected; these effects will be considered in the two 
subsequent papers. It is pointed out that in many cases of interest the 
classical form of the thermal conduction is inap pe yng and an upper 
bound to the heat flux which may be by the electrons is 
derived which is substantially lower than most previous estimates. 
Eigenvalues of the time-i lent energy conservation equations 

are found both in the case w! the classical conduction is applica- 
ble throughout the interface and in the case where the heat flux 
reaches its limiting value. (We refer to this as saturation.) The 
dynamics of the flow from the cloud is analyzed in both cases, and 
the use of the time-independent equations is justified. The theory is 
com: with the theory of thermal conduction fronts described by 
McKee and Cowie. Finally we consider the application of the own 
to clouds within supernova remnants where anisotropy and d a 
cal effects are important. Discussion of the applications o: 
results is deferred to Paper II, where the effects of radiation are 
considered. (AIP) 


COSMOLOGY 
REFER ALSO TO CITATION(S) 21054 


21071 “Null eddies” and galaxy formation. Chibisov, G.V. (Le- 
bedev Physics Institute, USSR Academy of Sciences, Moscow). Sov. 
Astron. Lett. (Engl. Transl.); 2: No. 2, 51-53(Mar 1976). 

New types of pregalactic perturbations are obtained by allow- 
ing for the existence of prey: which represent free particles. For 
one such type, the “null eddy” (combined initial hydrodynamic and 
gravitation flux equal to zero), the perturbations in the metric are 
determined. They are found to be small, unlike the hydrodynamic 
case, and hence would not affect helium production early in the 
expansion of a “hot” universe. (AIP) 


21072 Energy and pressure of matter created near an 
ity. Mamaev, S.G.; Mos’ 0, V.M.; Staro- 


binskii, A.A. (Lenin Electric Engineering Institute, Leningrad). Sov. 
Astron. Lett. (Engl. Transl.); 2: No. 2, 53-54(Mar 1976). 

The “cosmological” problem of the creation of scalar 
cles of mass m near the singularity in Friedmann models is solved. 
Creation is most intensive at epochs tm~'. (AIP) 


21073 Charge asymmetry of the universe as a consequence of 
evaporation of black holes and of the asymmetry of the weak interac- 
tion. Zel'dovich, Y.B. (Institute of Applied Mathematics, USSR 
Academy of Sciences). JETP Lett. (USSR) (Engl. Transi.); 24: No. 1, 
25-28(5 Jul 1976). 

The possibility is demonstrated of the onset of an observable 
charge asymmetry of the universe as a result of evaporation of 
cosmological black holes and violation of CP invariance in weak 
interaction. (AIP) 


PLANETARY PHENOMENA 
REFER ALSO TO CITATION(S) 21081 


21074 (N—76-17007) The current sheet in Jupiter's magnetos- 
phere. Goertz, C.K. (Iowa Univ., Iowa City (USA). Dept. of Physics 
and Astronomy). Oct 1975. Contract NAS2-5603. 27p. (NASA- 
CR—146142). NTIS $4.00. 

A theoretical model is presented for the plasma in the Jovian 
magnetosphere whose pressure is comparable to the corotational 
energy density. The model predicts a thin current sheet of 1 Jupiter 
radius to 2 Jupiter radii half-thickness. The current sheet lies almost 
precisely in the magnetic equatorial plane and is not appreciably 
warped as suggested previously. (GRA) 


21075 (N—76-18017) A program of data 

ALSEP/CPLEE ALSEP/SIDE, and Eeslorer 35 magnetometer to 
investigate lunar terminator and nightside particle fluxes and surface 
interactions. Final technical 


report. Reasoner, D.L. (Rice Univ., 
Houston, Tex. (USA). Dept. of S Physics and Astronomy). 2 
Feb 1976. 73p. (NASA-CR—146413). NTIS $4.50. 

Lunar nightside electron fluxes were studied with the aid of 
the ALSEP/CPLEE and other instruments. The flux events were 
shown to be due to (a) oe Pine ne tream from the 
earth’s bow shock, (b) e scattered to the 
lunar surface gee ee a tes Geunten’ at tee toe 
solarwind cavity, and (c) solar wind electrons scattered to the lunar 
surface by lunar limb shocks and/or compressional disturbances. 
These electrons were identified as a cause of the high night surface 
negative potentials observed in tha ALSEP/SIDE ion data. A study 
was also made of the shadowing of magnetotail plasma sheet elec- 
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trons by interactions between the lunar body and the ambient 
magnetic field and by interactions between char; 
ap remnant magnetic fields. These shadowing 

to modify lunar surface and near-lunar potential distributions. 
(Author) (GRA) 


21076 (N—76-18050) Mars-5 intensity and spectral composition 
measurements of martian gamma-radiation. Vinogradov, A.P.; 
Surkov, Y.A.; Moskaleva, L.P.; Kirnozov, F.F. Translated ranslated from 
Dokl. Akad. Nauk SSSR; 223: No. 6, 21(1975). 10p. (NASA-TT-F— 
16850). NTIS $3.50. 

The Mars-5 automatic interplanetary station (AIS) was 
equipped with a gamma- spectrometer containing a scintillation 
detector and a 256-channel pulse-height analyzer. Some gamma- 

pic measurements were conducted during the interplan- 

(Earth Mars) flight at 621., 85.4, and 93.8 million km from 

Martian measurements were conducted from the orbiting 
Mars-5 AIS in 60-min sessions at an average altitude about 2300 km. 
Portions of trajectories when the gamma spectrometer was ye 
are shown as traces on a Martian map. They all are located 30 
deg to +25 deg and from 170 tame W to 320 deg E. Preliminary 
analysis of experimental data was conducted to determine the contri- 
bution of natural radioisotopes, since data on the content of uranium, 
throrium, and potassium are considered important geochemical in- 
formation. (auth) 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 


21077 (AD-A—020300) Auroral data analysis. Final report, 1 
Sep 1974—30 Sep 1975. Winningham, J.D.; Heikkila, W.J. (Texas 
Univ., Dallas (USA). Richardson Center for Advanced Studies). 30 
Sep 1975. Contract F19628-75-C-0032. 43p. NTIS $4.00. 

Continuation of Contract F19628-72-C-0230. See also Rept. 
No. AFCRL-TR—74-0379, AD-A—002317. 

Data from soft particle spectrometers on the ISIS-1 and -2 
satellites and a sounding rocket have been analyzed and compared 
with other observations to reveal their relation to auroral, magnetos- 
pheric, and ionospheric effects. Comparison of concurrent ground 
and interplanetary magnetic field data with ISIS-1 cleft data re- 
vealed the cleft position to be sensitive to changes in both AE and 
B/sub z/. Concurrent plasma, particle, and field data from a sound- 
ing rocket launched into the cleft demonstrated the cleft to be a 
region of complex physical interactions. Electron temperature and 
density enhancements were observed in the cleft, as well as changes 
in the convection pattern. This flight also demonstrated that a 
bottomside ionosonde is a useful tool to determine the cleft’s equa- 
torward boundary, even in full sunlight. All-sky-camera data show 
that a distinct fade occurs in auroral arcs prior to the brightening 
characteristics of the initiation of a substorm. Detailed comparison of 
aircraft and satellite data taken during a period of magnetic quies- 
cence revealed that the —— of auroral — precipitation 
coincides with the region of diffuse aurora. Electron pm and 
scale height increased within the auroral precipitation band, as did 
fluctuations in density. An empirical relation was derived that relates 
electron energy flux to 6300-A fluxes. It was also shown that 

— nonparticle-induced 6300-A fluxes exist in and poleward 
the cleft. (GRA) 


21078 (AD-A—025274) Intensity variations of atmospheric hy- 
droxyl emissions. Huppi, R.J.; Baker, D.J. (Utah State Univ., Logan 
(USA). Electro-Dynamics Labs.). 1 Jan 1976. Contract F19628-74-C- 
0190. 25p. NTIS $3.50. 

Emissions from excited hydroxyl molecules constitute a sig- 
nificant portion of the near infrared airglow from the night sky. 
Extensive measurements of the characteristics of these emissions 
have been made by Utah State University and the Air Force 
Geophysics Laboratory from an AFGL KC-135 aircraft and from 
the ground. Observed variations in emission intensities are summa- 

in this report. The specific types of behavior include diurnal 
variations; day-to-day variations; spatial variations associated with 
auroras; and spatial variations associated with the patchiness of 
hydroxyl emissions. Some of the variations repeat very regularly 
while others are more erratic. The presented data are a significant 
input to infrared phenomenology. (GRA) 


EFFECTS OF NUCLEAR DETONATIONS 


21079 (AD-A—010228) Aids for the study of electromagnetic 
blackout. Handbook. Knapp, W.S.; Schwartz, K. (General Electric 
Co., Santa Barbara, Calif. (USA)). 25 Feb 1975. Contract DNAOOI- 
72-C-0180. 199p. (GE74TMP—33). NTIS $7.00. 

Revision of Rept. No. DASA—2499. 

The report is a compendium of selected graphs, charts, equa- 
tions, and relations useful in the analysis of electro: ue 
caused by nuclear explosions. Information is provi 
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outputs, ionization source functions, deionization, absorption, phase 
effects, and noise. The report also contains sections listing atmo- 
spheric properties, physical constants, definition of symbols, and a 
glossary of frequently used terms. (GRA) 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 21045, 21065 


21080 (AD-A—017603) Geopole Observatory data, 1 Jul 1974— 
30 Jun 1975 and winter season special event data, 1973—1974 and 
1974—1975. Korff, D.F. (Regis Coll., Weston, Mass. (USA)). 24 Sep 
1975. Contract F19628-73-C-0259. 61p. NTIS $4.50. 

A summary of vif, magnetometer, riometer and 5577A pho- 
tometer ten-minute averaged data from the Geopole Observatory, 
Thule, Greenland, for the period 1 July 74—30 June 75 is presented 
along with a 30-second data survey for the same sensors of energetic 
particle and magnetic disturbance events for the winter seasons of 
1973—1974 and 1974—1975. The occurrence of these events in 
relation to the interplanetary magnetic field sector structure is dis- 
cussed. (GRA) 


21081 (AD-A—022849) Summary of institute proceedings, Mag- 
Particles and Fields. Final report, Oct 1974—Sep 1975. 
McCormac, B.M. (Lockheed Missiles and Space Co., Palo Alto, 
Calif. (USA). Lockheed Palo Alto Research Lab.). 30 Sep 1975. 
Contract DNA001-75-C-0084. 22p. (LMSC/D—462084). NTIS 
$3.50. 
The presentations and discussions of the Summer Advanced 
Study Institute, ‘Magnetospheric Particles and Fields’ held at Graz, 
Austria, August 4—15, 1975, are summarized. Topics included are 
the following: Bow Shock and ay a eg Outer Magnetos- 
phere — Magnetopause, Boundary layers, and Plasma reservoirs; 
Plasma Processes in the Inner Magnetosphere — Particles, Heavy 
ions and Waves; Ionosphere—Magnetosphere Interactions; and Plan- 
etary Magnetospheres — Jupiter, Mercury and Mars. (GRA) 


21082 (AD-A—022951) Low-energy particle experiment. Annual 
technical report, 1 Apr 1975—31 Mar 1976, Shelley, E.G. (Lockheed 
Missiles and Space Co., Palo Alto, Calif. (USA). Lockheed Palo 
Alto Research Lab.). 25 Mar 1976. Contract N00014-72-C-0234. Sp. 
(LMSC/D—501904). NTIS $3.50. 

This program is directed toward an improved understanding 
of the sources and energization, transport, and loss processes associ- 
ated with the low-energy (keV) plasmas in the Earth’s magnetos- 
phere, particularly as they relate to the ionospheric perturbations 
and ionospheric—magnetospheric coupling. A low-energy particle 
experiment is planned for flight on the polar-orbiting Air Force S3-3 
(STP 74-2) satellite. (auth) 


21083 Associations of IMF polarity, plasma sheet thinning, and 
substorm occurrence on March 6, 1970. Hones, E.W. Jr.; Akasofu, S.; 
Perreault, P.D. (Los Alamos Scientific Laboratory, University of 
California, Los Alamos, New Mexico 87545). J. Geophys. Res.; 81: 
No. 34, 6029-6036(1 Dec 1976). 

Two substorms on March 6, 1970, were observed by the Vela 
5A satellite in the magnetotail plasma sheet and by all-sky cameras 
along the Alaska meridian. The first substorm started early in a 3- 
hour interval of southward polarity of the interplanetary magnetic 
field (IMF). The second substorm, which was much more intense 
than the first and whose beginning was particularly well marked by 
the classical auroral and magnetic signatures of an expansive phase 
— started near the end of the 3-hour interval as the IMF was 

—y less southward. Only sporadic and partial thinning of the 
Asan eet was observed during the first substorm, whereas very 
rapid and extreme thinning of the plasma sheet occurred within 
minutes after the onset time of the second, more intense substorm. 
The observations during these two substorms thus do not fit in a 
straightforward way a theoretical framework which holds that the 
southward turning of the IMF leads to plasma sheet thinning and 
then to the substorm onset unless such thinning is localized in 
azimuth or in radial distance. An observed correlation of the sporad- 
ic partial thinnings during the first substorm with passage of west- 
ward traveling surges through the evening sector of the auroral oval 
suggests that surges may be magnetic projections, to the earth, of 
westward propagating ‘waves’ in the radial distance to a magnetic 
neutral line. The -to-peak amplitude of the waves may be as 
great as S—10 earth radii. (AIP) 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


21084 Pressure dependence of NMR proton spin—lattice relax- 
ation times and shear viscosity in liquid water in the temperature range 

-15—10 degreeC. DeFries, T.; Jonas, J. (Department of Chouery, 
School of Chemical Sciences and Materials Research Laboratory, 
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University of Illinois, Urbana, Illinois 61801). J. Chem. Phys.; 66: No. 
3, 896-901(1 Feb 1977). 

The NMR proton spin—lattice relaxation times T, and shear 
viscosities have been measured as functions of pressure in the tem- 
perature interval -15—10 degreeC. At low temperatures the low 
pressure boundary of the experiments is ice I, whereas ice V 
sents the high pressure extreme of our measurements. The initial 
compression at all temperatures covered in our study results in 
higher motional freedom of water molecules so that the pressure 
dependence exhibits a minimum in viscosity and a maximum in T;. 
This is a consequence of significant distortion of the hydrogen bond 
network due to compression which also seems to weaken the hydro- 
gen bonds. Further compression leads to restricted motional freedom 
due to increased packing of the molecules. This anomalous behavior 
of spin—lattice relaxation and shear viscosity with compression is 
more pronounced at lower temperatures since the hydrogen bond 
network is better developed at lower temperatures. In agreement 
with our earlier data covering the 10—90 degreeC temperature 
range, we find that compression under isothermal conditions distorts 
the random hydrogen bond network, leading to diminished coupling 
between the rotational and translational motions of water molecules. 
The data indicate that the Debye equation describes the relationship 
between the reorientational correlation time and shear viscosity at 
constant volume but is not applicable to describe the density effects 
on water reorientation. In general, pressure and temperature have 
parallel effects on many dynamic properties at temperatures below 
40 degreeC and pressures below 2 kbar, whereas at higher tempera- 
tures and pressures their effects are just the 0) age Hard core 
repulsive interactions become more important the directional 
interactions of hydrogen bonding at Ar ps compression. (AIP) 


21085 The electronic states of KrF. Hay, P.J.; Dunning, T.H. Jr. 
(Theoretical and Chemistry-Nuclear Chemistry Divisions, Los 
Alamos Scientific Laboratory, University of California, Los Alamos, 
7m. Mexico 87545). J. Chem. Phys.; 66: No. 3, 1306-1316(1 Feb 
1977 

Ab initio configrvration interaction calculations for the elec- 
tronic states of KrF are presented. States dissociating to Kr+F(?P), 
Kr*(?P)+F~ and Kr* (°P)+F(?P) are investigated. Spin—orbit 
coupling is included in a semiempirical manner for the covalent and 
ionic states. The covalent curves are essentially repulsive in charac- 
ter, while the attractive ionic curves have wells 5.2—5.3 eV deep 
with calculated R/sub e/’s of 2.4—2.5 A. The lowest ?ui Rydberg 
state also forms a bound state with calculated values of R/sub e/ 
= 1.83 and D/sub e/=1.33 eV. The intense laser emission at 248 nm 
is found to arise from the transition between the lowest ionic 2=1/2 
to covalent 2=1/2 states (III1/2—I1/2 in our notation) calculated 
to occur at 241 nm with a spontaneous lifetime of 7 nsec. The 
observed emissions at 220 nm and 275 nm are assigned to the IV1/ 
2—I1/2 and I13/2—I3/2 transitions, respectively. (AIP) 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 20621 


21086 (COM—75-10957) Geometrical calibration of the NBS 
electron apparatus. Final report. Penner, S.; Fivozinsky, 
S.P.; Lightbody, J.W. Jr.; Cardman, L.S.; Trower, W.P. (National 
Bureau of Standards, Washington, D.C. (USA); Illinois Univ., 


Urbana (USA); Virginia Polytechnic Inst. and State Univ., Blacks- 
burg (USA)). Jun 1975. 82p. (NBS-TN—871). NTIS $4.75. 

Sponsored in part by Research Corp., New York, and Energy 
Research and Development Administration, Washington, D.C. Pre- 
pared in cooperation with Illinois Univ. at Urbana-Champaign, and 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 

A comprehensive calibration of the geometry of the NBS 
electron scattering apparatus is described. A complete set of mea- 
sured parameters is tabulated in this report. Combining these param- 
eters with observed values of certain variables as described herein 
permits the accurate determination of the solid angle, scattering 
angle, and target angle for each cross section measurement made 
with the apparatus. The uncertainty in cross section measurement 
due to the imprecision of the geometry calibrations is less than one 
part in 1,000. (GRA) 


21087 (SAND—75-0399) Transmission and compression of an 

intense relativistic electron beam —* a converging 

Oe ee es Se cathode. Part I. Theory 
and computer computations. Kelly, J.G.; Vandevender, W.H. (Sandia 

Labs., Albuquerque, — (USA). Mar 1976. Contract E(29-1)- 

789. 97p. Dep. NTIS $5.00. 

In this report the basic configuration of and the motivation 
for the triaxial geometry for intense electron beam focusing is 
reviewed. The theory that has been used to guide and to aid in the 
interpretation of the experiments is based primarily on the calculated 
motion of idealized, energetic line currents which move in the 
magnetic fields induced by these currents in their interaction with 
the walls of cylindrical drift channels. A computer program was 
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used both to search for the beam injection conditions and channel 
geometries which would lead to the best transport and focusing and 
to predict the experimental results when the measured beam injec- 
tion conditions were used in the calculations. The experiments will 
be discussed in a second report under the same title, but as "Part II— 
The Experiments.” 


21088 40-GeV/c muon beam from the accelerator of the Institute 
of High-Energy Physics, Serpukhov. Golovkin, S.V.; Grachev, M.L,; 
Gubrienko, K.I.; Dzhelyadin, R.I.; Dzalo, A.; Zaitsev, A.M.; _ 
stantinov, V.F.; Kotov, V.1; Kubarovskii, V. P.; Landsberg, L.G.; 
Leont’ev, VM; Khodyrev, Y.S. Sov. Phys. - "Tech. Phys (Engl. 
Transl.); 21: No. 4, 451-455(Apr 1976). 

The channel for a muon beam with a momentum up to 40 
GeV/c and an intensity above 10° muons/cycle is described. The 
muon beam is shaped by ordinary quadrupole lenses along with a 
muon guide-reflector consisting of a tube of magnetized iron and a 
lens of azimuthally magnetized iron, which is part of a filter. 
Measurements of the basic characteristics of the muon beam are 
reported. (AIP) 


21089 Le Pant 2)(No.2), pp 12-15) Versatile com- 
capability for ion-solid interactions. Brice, D.K. Aug 1976. 
In Sandia Technology 


A computational - for calculating distributions of 
particles, energy, and damage that result when solids are bombarded 
with ions is described. The technique can be applied to weapons and 
energy projects. (GHT) 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 20539, 21134, 21174 


21090 (LBL—5711) Hyperfine structure of stored ions...result 
for 2s *He*. Prior, M.H.; Wang, E.C. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Aug 1976. Contract W-7405- 
ENG-48. 24p. Dep. NTIS $3.50. 
The measurement, by radio-frequency spectrosco) PY» | of the 
hyperfine structure (hfs) of the metastable 2s state of the *He* ion is 
resented. A brief discussion of the advantages and drawbacks of the 
ion-storage technique as applied to the hfs of ions, as well as a 
summary of previous ion-storage hfs measurements is given. The 
method used is described, and results for *He* are shown. 7 figures, 
2 tables, 24 references. (GHT) 


21091 Radiative decays of the n = 2 states of He-like ions. Lin, 
C.D.; Johnson, W.R.; Dalgarno, A. (Center for Astrophysics, Har- 
vard College Observatory and Smithsonian Astrophysical Observa- 
tory, Cambridge, Massachusetts 02138). Phys. Rev., A; 15: No. 1, 154- 
161(Jan 1977). 
The relativistic random-phase approximation (RRPA) is a) 

lied to study radiative transitions from n = 2 states along the He 
isoelectronic sequence. The strengths of various decay modes 
the energy splittings of the n = 2 multiplets are investigated. At om 
Z the present results agree with earlier nonrelativistic studies, 
whereas at high Z our results provide new information about oscilla- 
tor strengths, branching ratios, and multiplet structure for the n = 2 
states. (AIP) 


21092 Photoionization studies of the Kr. and Ar. van der Waals 
molecules. Ng, C.Y.; Trevor, D.J.; Mahan, B.H.; Lee, Y.T. (Materi- 
als and Molecular Research Division, Lawrence. Berkeley Laborato- 
ry and Department of Chemistry, University of California, Berkeley, 
California —— J. Chem. Phys.; 66: No. 2, 446-449(15 Jan 1977). 
hotoionization efficiency curves of the Kr2 and Are = 

der Waals. imers were obtained with the molecular beam techni 

in the wavelength — 850—965 A (12.848—14.586 eV) and 7 
855 A (14.501—16.531 eV), respectively. The ionization potential of 
Kre was found to be 12.87 +- 0.015 eV (963.7 +- 1.2 A), which 
agrees with the value obtained by Samson and Cairns. The ionization 
tial of Arz was found to be 14.54 +- 0.02 eV (852.7 +- 1.2 A). 
wy eet ground state dissociation energies of Krz and Are, 
the di jation energy of Kr* Z, Do(Kr* Z), is deduced to be 1.15 
+- 0.02 eV and that for Ar* Z, Do(Ar* Z), is 1.23 +- 0.02 eV. The 
hotoion yield curves of Kr and Arz are compared with that of Xez. 
Nesdoent autoionization structure was observed to aye to 
Rydberg molecular states which are derived from the combination 
of a normal and an excited atom in the 4p'ns (or 4p*nd) configura- 
dan for Kr and 3p'ns (or 3p‘nd) configuration for Ar. (AIP) 


21093 Chemiionization of the hydrogen molecule by He(2 *S) and 
He(2 'S) atoms: potential autoionization widths, and cross 
sections. Cohen, J.S.; Lane, N.F. (Theoretical Division, Los Alamos 
Scientific Laboratory, University of California, Los Alamos, New 
Mexico 87545). J. Chem. Phys.; 66: No. 2, 586-597(15 Jan 1977). 

Potential energy surfaces have been calculated for He(2 *S) 
and He(2 ‘> ctomn 0 th On the stabilization method. Energies 
have been obtained for several He*—Hz separations X and relative 
orientations @ of the H—H and He—Hz2 axes; the H—H distance was 
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fixed at 1.4 ao. Aside from shallow van der Waals minima at lar, 
oe, cuts of both surfaces at fixed @ are repulsive. The 
He*—Hz interactions are resonances lying in the 
HeH* ZVe continuum at all points; hence chemiionization can occur 
in collisions. The autoionization width [ as a function of nuclear 
coordinates has been calculated in two ways: (i) by Fermi's “golden 
rule” utilizing expansions in square-integrable functions to avoid 
ot to directly evaluate integrals over continuum orbitals, and (ii) 
by a new, less rigorous technique based on observations about the 
convergence characteristics of the stabilization procedure. The 
widths are found to fall off exponentially with He*—Hg separation 
and to be only weakly d ent on the angular orientation. The 
scattering problem has been formulated in terms of the local com- 
plex potential V (X,@)-1/2iT (X,@) and total chemiionization cross 
sections have been calculated in the spherical potential and sudden 
approximations at energies below 10 eV. The two approximations 
yield very similar results. Ionization rate constants and the sin -to- 
triplet cross section ratios are also presented. The cross sections and 
ratios exhibit a strong dependence on collision energy (or tempera- 
ture), and it is shown that the well known t between 
beam and afterglow experiments about these quantities cae largely 
be a result of their different velocity distributions. (AIP) 


21094 Core-electron binding energies of the first thirty elements. 
Shirley, D.A.; Martin, R.L.; Kowalczyk, S.P.; McFeely, F.R.; Ley, 
L. (Materials and Molecular Research Division, Lawrence Berkeley 
Laboratory, Berkeley, California 94720). Phys. Rev., B; 15: No. 2, 
544-552(15 Jan 1977). 

A table of core-level binding energies is presented that explic- 
itly takes into account the shifts in electronic binding energies 
between free atoms and the standard state, usually the metallic state. 
New values of core-level binding energies for Sc, Ti, V, Cr, Mn, Fe, 
Co, and Ni were measured by x-ray photoemission under ultrahigh- 
vacuum conditions. These were poet me with other photoemission, 
optical, and x-ray data to compile binding-energy values for the first 
thirty elements both as free atoms and in their standard states. 
Comparisons are made with theoretical values. (AIP) 


21095 Self-diffusion of liquid hydrogen and deuterium. O'Reilly, 
D.E.; Peterson, E.M. (Argonne National Laboratory, Argonne, IIli- 
nois 60439). J. Chem. Phys.; 66: No. 3, 934-937(1 Feb 1977). 

Coefficients of self-diffusion are reported for liquid He, Do, 
and H2—Dz, mixtures from the melting points to within about 10 
degreeK of the gas—liquid critical points. The data are interpreted 
with the quasilattice theory for self-diffusion with corrections for 
quantum mechanical tunneling. Satisfactory agreement is obtained 
between the theory and experiment for hydrogen as well as liquid 
argon. (AIP) 


21096 The theoretical determination of the B 'Pi/sub u/ poten- 
tial energy curve for Liz. Kahn, L.R.; Dunning, T.H. Jr.; Winter, 
N.W.; Goddard, W.A. III. (Battelle Columbus Laboratories, Colum- 
bus, Ohio 43201). J. Chem. Phys.; 66: No. 3, 1135-1140(1 Feb 1977). 

The Lie B 'Pi/sub u/ potential ener, rey curve has been calcu- 
lated with a multiconfiguration SCF (MCSCF) wavefunction. Sever- 
al different types of wavefunctions and basis sets have been exam- 
ined and their accuracy determined. The most accurate wavefunc- 
tion used predicts a binding energy of 0.3015 eV (0.08 eV above the 
experimental value of 0.385 eV) and a potential barrier of 0.0724 eV 
with its maximum at 10.6 bohr. It is argued that the theoretical value 
of the barrier is an upper bound to the experimental value. The long 
range behavior of the potential energy is found to match smoothly 
onto the form predicted from dispersion forces. (AIP 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 21128 


21097 Measurement of electron screening in muonic lead. Vogel, 
P.; Zehnder, A.; Carter, A.L.; Dixit, M.S.; Hincks, E.P.; Kessler, D.; 
Wadden, J.S.; Hargrove, C.K.; McKee, R.J.; Mes, H.; Anderson, 
H.L. (California Institute of Technology, Pasadena, California 
91125). Phys. Rev., A; 15: No. 1, 76-79(Jan 1977). 

Energies of the transitions between high-lying (n < or = 6) 
states of muonic lead were accurately determined. The results are 
interpreted as an ~ 2% test of the electron screening. The agree- 
ment between experiment and theory is ee if it is assumed that the 
refilling of the electron K shell is fast. The present results, further- 
more, severely restrict possible ionization of the electron L shell. 
(AIP) 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 21093, 21174 


21098 (ORO—488 1-6) Electron excitation cross sections for mul- 
tiply charged ions. Progress report, March 1, 1976—February 28, 
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1977. Henry, R.J.W.; Callaway, J. (Louisiana State Univ., Baton 
Rouge (USA). Dept. of Physics and Astronomy). 1976. Contract 
E(40-1)-4881. 7p. Dep. NTIS $3.50. 

Collision strengths for electron impact excitation of lithium- 
like carbon and ‘ey are calculated for energies up to three times 
threshold energies for transitions 2s-2p, 21-31, where | equals 0, 1 and 
I’ equals 0,1 and 2. A partial wave expansion for the incident electron 
wave function is made. For an electron with low orbital angular 
momentum, a closely-coupled expansion method over the 2s, 2p, 3s, 
3p, and 3d states of the ion is n in order to obtain an 
accuracy of 10 percent. Resonance structure in the collision strength 
below the n equals 3 threshold is being investigated by direct 
calculation and by extrapolation from above the n equals 3 thresh- 
old. A pseudostate calculation for He*, in which 1s, 2s, 2p, anti 3s 
and anti 3p functions are included in a close-coupling approximation, 
gives results for 1s yields 2s excitation which agree with experiment 
above 70 eV. The pseudostates are chosen to maximize their overlap 
with bound states and low-lying continuum states of the same 
symmetry. The algebraic variational method, which permits the 
inclusion of a large number of pseudostates where required, is being 
extended to ionic systems. 


21099 (TID—27235) Inelastic molecular collisions: applications 
of theoretical methods to problems in relaxation phenomena and laser 
operation. Progress report, February 1, 1976—November 1, 1976. 
Conn, R.W. (Wisconsin Univ., Madison (USA). Dept. of Nuclear 
Engineering). 1976. Contract EY-76-S-02-2555. 33p. Dep. NTIS 
$4.00. 


The main goals of this research are to develop and implement 
various techniques for describing molecular collision phenomena. 
The aim is to achieve sufficient understanding of these processes 
such that collision rates of interest (e.g., for gas lasers) may be 
reliably estimated. Several areas of research are being explored to 
achieve this goal. The specific molecular systems of Ho—H2, HF— 
He, HF—Ar and HCI—Ar are being studied as examples of inelastic 
molecular collisions. In addition, during the past year further theo- 
retical development was conducted in the area of decomposition 
techniques and effective Hamiltonian theory. Considerable progress 
was made in these various areas during the past year. This research 
represents a collaboration under this contract and with Professor H. 
Rabitz, Princeton University, under contract AT(11-1)-2542. Much 
of the material in this report has been published or is presently in 
press (items indicated by * in the references). 


21100 Observation of Auger transitions in a quasimolecule. Afro- 
simov, V.V.; Gordeev, Y.S.; Zinov’ev, A.N.; Rasulov, D.K.; Sher- 
gin, A.P. (A. F. Ioffe Ph ysico-technical Institute, USSR Academy of 
=m JETP Lett. (USSR) (Engl. Transl.); 24: No. 1, 28-31(5 Jul 
197 

Electrons observed in atomic collisions are attributed to 
Auger transitions in a quasi-molecular system of two colliding atoms. 
It is established that the lifetime of the vacancies in the quasi- 
molecule is comparable with the collision times and amounts to 
~ 107 ® sec. (AIP 


21101 Theoretical and experimental studies of the N2O~ and N2O 
ground state potential energy surfaces. Implications for the 
O- VNayieldsN2O+e and other processes. ay D.G.; Wahl, 
A.C.; Wu, R.L.C.; Tiernan, T.O. (Chemistry Division, Argonne 
National Laboratory, Argonne, Illinois 60439). J. Chem. Phys.; 65 
No. 12, 5474-5494(15 Dec 1976). 

The ground state potential energy surface of the nitrous oxide 
negative ion is related to that of the neutral molecule by a synergetic 
theoretical—experimental approach. Ab initio multiconfiguration 
self-consistent-field/configuration interaction (MCSCF/CI) and 
other calculations for NxO-(X 7A’) yield the minimum energy 
ol (R/sub e//sub NN/, R/sub e//sub NO/, A/sub e//sub 

O/) = (1.222 +- 0.05 A, 1.375 +- 0.10 A, 132.7 +- 2degree), the 
vibrational frequencies (vY,vZ,va) = (912 +- 100 cm™’, 555 +- 100 
cm~’, 1666 +- 100 cm™’), the dipole moment p =2.42 +- 0.3 D, 
and other properties. The N2O~ molecular ion in the X 7A’ state has 
a compact electronic wavefunction: one with very little diffuse 
character. The MCSCF/CI bending potential energy curve from 
70degree to a for the X Mal, 1A’) state of §.0 as well as 
the bending curve for 4y X 7A’ state of N2O™ are also reported. The 
dissociation energy D (N2—O~) =0.43 +- 0.1 eV and, thus, the 
adiabatic electron affinity E.A.(N2O) =0.22 +- 0.1 eV and the 
dissociation energy D (N—NO7) =5.1 +- 0.1 eV are determined 
from beam—collision chamber experiments. Corrections are made 
for both the dispersion in the ion beam and the translational motion 
of each target gas. The combined theoretical and experimental 
results yield a vertical electron affinity V.E.A.(N2O) of -2.23 +- 0.2 
eV and enable the construction of angular dependent Morse func- 
tions to represent the neutral and ionic surfaces. This construction 
leads to the determination of the minimum intersection locus as (V*, 
R*/sub NN/, R*/sub NO/, A*/sub NNO/) = (0.67 +- 0.1 eV, 1. 18 
+- 0.05 A, 1.28 +- 0.10 A, 154 +- 3degree). The predicted 
activation energy of this critical point with respect to the asymptote 
O-, Ne: 0.21 +- 0.1 eV: and the position of f the critical point with 
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R*/sub NN/ well outside of the N2 (v=0) outer turning point imply 
that the reaction O- VNzyieldsN20+e will be facilitated by reagent 
vibrational excitation. (AIP) 


21102 Charge exchange between multicharged ions of C, N, and 
O and molecular hydrogen. Crandall, D.H.; Mallory, M.L.; Kocher, 
D.C. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Phys. Rev., A; 15: No. 1, 61-69(Jan 1977). 

Cross sections for single- and double-electron capture have 
been measured for incident ions of C, N, and O with initial charges 
+3 to +6 colliding with molecular hydrogen at velocities between 
0.3 x 10° and 1.2 x 10® cm/sec. The single-electron-capture cross 
sections for a particular incident charge are nearly constant with 
changing velocity. The single-capture cross sections ran, range from 
about 7 x 107'* cm? for +3 incident ions to 40 x 10-'* cm? for +6 
incident ions. Double-electron-capture cross sections are roughly 
one order of magnitude smaller. The data are qualitatively interpret- 
ed on the basis of the molecular potential-curve model for slow 
collisions. (AIP) 


21103 Molecular beam study of multiphoton dissociation of SF¢. 
Coggiola, M.J.; Schulz, P.A.; Lee, Y.T.; Shen, Y.R. (Materials and 
Molecular Research Division, Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). Phys. Rev. Lett.; 
38: No. 1, 17-20(3 Jan 1977). 

Crossed molecular and CO: laser beams were used to study 
collisionless multiphoton dissociation of SFs. Dissociation products 
were found to be SF; and F. Angular and velocity distributions of 
the SF; fragment were measured. The results indicate that the 
average excess energy absorbed by an SF,g molecule beyond the 
dissociation limit was definitely less than 8000 cm~' and the activa- 
tion energy for dissociation was less than 70 cm™*. (AIP) 


21104 Coupled states cross sections for rotational excitation of 
H2CO by He impact at interstellar temperatures. Garrison, B.J.; 
Lester, W.A. Jr. (Department of Chemistry and Inorganic Materials 
Research Division, Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). J. Chem. Phys.; 66: No. 2, 
531-536(15 Jan 1977). 

Cross sections for rotational excitation of ortho formaldehyde 
due to collision with helium are computed following the coupled 
states (CS) formalism and compared with recent coupled channel 
(CC) results obtained employing the same ab initio configuration 
interaction intermolecular potential. The CS equations are integrated 
at 9 scattering energies between 25 and 95degreeK usin a basis set 
of 16 ortho H2CO states (l< or =j< or =5). The CS procedure 
with the orbital angular momentum quantum number | set equal to 
the total angular momentum J yields the correct order of magnitude 
for scattering cross sections. Qualitative differences are found, how- 
ever, in the energy dependence of some inelastic transitions. (AIP) 


21105 Measurement of energy distributions of secondary elec- 
trons ejected from argon by fast electrons. Vroom, D.A.; Palmer, 
R.L.; McGowan, J.W. (IRT Corporation, San Diego, California 
92138). J. Chem. Phys.; 66: No. 2, 647-654(15 Jan 1977). 

Energy distributions of secondary electrons emitted in the 
ionization of argon by fast electrons have been measured. Their 
spectra and single and double differential cross sections were ob- 
tained for electron impact energies ranging from | to 10 keV, and 
electrons ejected with energies up to 300 eV. Where possible, the 
results are com with existing experimental data and with theo- 
retical calculations. (AIP) 


21106 Prediction of low energy molecular Rydberg states from 
Feshbach resonance spectra. Spence, D. (Argonne National Labora- 
tory, Argonne, Illinois 60439). J. Chem. Phys.; 66: No. 2, 669-674(15 
Jan 1977), 

An electron transmission spectrometer is used to study Fesh- 
bach resonances in CHsX(X=Cl, Br, I). Combination of data ob- 
tained an HX and CHsX indicates a linear relationship between 
resonance energies E/sub n | | prime/(m) and the corresponding 
ionization potential I (m) given by E/sub n 11 prime/(m) = A/sub n | 
1 prime/I (m)+B/sub n 1 1 prime/ where A/sub n 11 prime/ and B/ 
sub n 11 prime/ are constants independent of molecular species m, 
and | and |’ are angular momentum quantum numbers of the two 
excited electrons. In addition to predicting the positions of Feshbach 
resonances, this relation may be used together with a screening 
factor o to calculate the energies of energetically low lying Rydberg 
states in structurally related molecules. This technique is at least as 
accurate as a previous technique which calculates Rydberg energies 
= rn with Rydberg energies determined in other mole- 
cules. (A 


21107 go oN Fy ORT, 

noble gases. Woodworth, J.R. (Sandia Laboratories, Albuq 

New Mexico 87115). J. Chem. Phys.; 66: No. 2, 754-759(15 Jan 1977), 
Fluorescence emissions from mixtures of Hg with high 

sure Xe, Kr, and Ar (~1 torr Hg, 10°—10* torr oo gas) ere 

been studied using a short-pulse relativistic electron beam as 





APR. 30, 1977 


excitation source. ame pas molecular bands were observed on 
the red sides of the Hg lines (1849 and 2537 A) as well as on the red 
sides of the Hg visible lines (7 *S:yields6 *Po,1,2). Temporal histories 
and production efficiencies of the molecular emissions were deter- 
mined and a model was formulated for the time histories of the 
HgXe 2600 A bands. Possible applications to high power laser 
systems are discussed. (AIP) 


21108 Monte Carlo trajectory study of Ar+ Hb collisions. II. 
Vibrational and rotational enhancement of cross sections for dissocia- 
tion. Blais, N.C.; Truhlar, D.G. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). J. 
Chem. Phys.; 66: No. 2, 772-778(15 Jan 1977). 

Integral cross sections and properties of the dissociated trajec- 
tories were calculated for the reactions Ar+HeyieldsAr+H-+H and 
Ar+Ha2(qb) yieldsAr+H+H, where Ho(qb) is a quasibound He. 
Integral cross sections were also calculated for Ar+ Hearrow-right- 
leftAr+He2(qb). Twenty-four different (21 bound, 3 quasibound) 
initial vibrational—rotational states of Hz are considered. The poten- 
tial surface (which we presented previously) is based on modified 
statistical calculations at small distances and dissociates to an accu- 
rate potential in the van der Waals region and to accurate diatomic 
curves. At a total energy 1 eV above the energetic threshold for 
dissociation, we find reagent vibrational energy is very effective in 
aaa dissociation {the vibrational bias parameter of Kiefer, 

oosten, and Breshears is about 11 to 13), rotational energy is second 
most effective, and relative translational energy is least effective. 
Except for the topmost vibrational level we find dissociation cross 
sections are much smaller than predicted by the hard-sphere avail- 
able-energy theory. (AIP) 


ATOMIC AND MOLECULAR THEORY 


21109 (CONF-760539—, pp 249-251) Measurement of K fluores- 
cence yields in actinide elements. Ahmad, I.; Sjoblom, R.K. (Argonne 
National Lab., IL). 1976. 

From ERDA symposium on x- and gamma-ray sources and 
soptestions Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and 7. 

The fluorescence yields (w/sub K/) for several actinide 
elements have been determined from the K Auger electron and K x- 
ray intensities. The electron spectra were measured with a cooled 
Si(Li) spectrometer and the K x-ray intensities were measured with a 
Ge(Li) diode. From our present measurements the following values 
of K fluorescence yield have been obtained: Np, 97.1 +- 0.5 percent; 
Pu, 97.3 +- 0.5 percent; Cm, 97.2 +- 0.7 percent; Cf, 97.2 +- 0.5 
percent; and Es, 97.1 +- 0.5 t. These numbers indicate that 
the K fluorescence yield in the Z = 93 to Z = 99 region remains 
constant within the experimental error. 


21110 Unitary calculus for electronic orbitals. Harter, W.G.; 
Patterson, C.W. New York; Springer-Verlag New York Inc. (1976). 
150p. $7.40. 

The structure and application of a new unitary operator 
calculus for atomic and molecular electronic states are outlined. A 
complete background of this new calculus is given along with new 
results which describe common types of shell structure, their mix- 
tures, and spin or orbit dependent operators. The presentation in 
I includes some review of the important in ients of the pattern 
theory, some of which are more or less well known, but which the 
non-specialist might otherwise find difficult to assemble. In Il 
the pattern calculus is applied to complex atomic and molecular 

igurations. In particular, atomic configurations involving pure 
and mixed subshells are treated with an analysis of more than half- 
filled shells and the jj-coupling a a Finally, a general 
mathematical analyis of unitary leau bases is given with discus- 
sions of the parentage and shell structure of these states. (GHT) 


21111 Atomic relaxation in the presence of intense partially 
coherent radiation fields. Eberly, J.H. (Department of Physics and 
Astronomy, University of Rochester, Rochester, New York 14627). 
Phys. Rev. Lett.; 37: No. 21, 1387-1390(22 Nov 1976). 

I develop a nonperturbative relaxation theory appropriate for 
an atom subjected to strong finite-bandwidth radiation fields. The 
partial coherence implied by the finite bandwidth is modeled by 
simple phase and amplitude correlation functions. Modifications of 
the Mollow theory of resonance fluorescence are calculated as an 
example. The finite bandwidth of the applied field does not have a 
simply additive effect on the predicted fluorescence spectrum. (AIP) 


21112 Theory of two-electron K x-ray transitions. 
Aberg, T.; Jamison, K.A.; Richard, P. t of Physics, 
Kansas State University, Manhattan, Kansas 66506). Phys. Rev., A; 


15: No. 1, 172-179(Jan 1977). 

A two-configuration interaction model is developed to ac- 
count for the branching ratios of the KL/sup n/2,3 radiative electron 
rearrangement (KL/sup n/ RER) x-ray transitions. The mixing 
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between the quasidegenerate 2p/sup ~ m/ and PE pony ~m+2/ 
L-shell tions is considered both for the initial (m = n) and 
nant EASY, sup of ib Sem O87 aed oan te 
propo’ to square of the 2p/sup -n-1/ mixing ient in 
the final 2s~'2p/sup -n*1/ states for ~~ ee of initial 2p 
vacancies. In cases where both initial- and “state mixing occurs, 
the corresponding —— are shown to add destructively. 
Branching ratios are calculated in LS coupling for Z varying from 
10 to 30 by using the multiconfiguration Hartree—Fock method. 
Calculated ratios are in close accord with available experimental 
data for Mg, Al, and Si. The validity of the two-configuration 
interaction model is examined, and it is found that the KL/sup n/ 
RER transitions are almost entirely due to the 2s—2p quasidegener- 
acy. The 2s yields 1s shake down, which has recently been found to 
be important for two-electron, one-photon K?-L? x-ray transitions, 
isshown to have a negligible influence on the KL/sup n/ RER 
transitions. The large widths of the KL/sup n/ RER lines are 
attributed to the short lifetime of the 2s~?2p/sup -n* 1/ final states 
which decay by Li2-Lil2,:3M Coster—Kronig transitions. (AIP) 


21113 


optical 

.; Ehrenberg, B.; 

Steinberg, I.Z. (Chemistry Department and Chemical Biodynamics 

Laboratory, University of California, Berkeley, California 94720). J. 
Chem. Phys.; 66: No. 3, 916-920(1 Feb 1977). 

The fluorescence detected circular dichroism (FDCD) and 
circular polarization of luminescence (CPL) of rigid systems is 
related to molecular parameters. It is found that FDCD can yield the 
CD for light incident along the direction of the fluorescence transi- 
tion moment. The average CD can also be measured as in a fluid 
medium. From CPL measurements one can evaluate the optical 
activity for light incident along the direction of the absorption 
transition moment. Thus, photoselection provides a method for 
measuring the direction dependent CD or optical activity of a 
molecule without actually orienting the molecule. (AIP) 


MAGNETOHYDRODYNAMICS 


21114 (COO—2059-54) Magnetic dynamo action in two-dimen- 
sional turbulent magneto-hydrodynamics. Fyfe, D.; Joyce, G.; Mont- 
gomery, D. (Iowa Univ., lowa City (USA). Dept. of Physics and 
Astronomy; National Center for Atmospheric Research, Boulder, 
Colo. (USA)). Jun 1976. Contract E(11-1)-2059. 39p. Dep. NTIS 
$4.00. 


Two-dimensional magnetohydrodynamic turbulence is ex- 
lored by means of numerical simulation. Previous analytical theory, 
see on non-dissipative constants of the motion in a truncated 
Fourier representation, is verified by following the evolution of 
highly non-equilibrium initial conditions numerically. D 
action (conversion of a significant fraction of turbulent kinetic 
energy into long-wavelength magnetic field energy) is observed. It is 
conjectured that in the presence of dissipation and external forcing, a 
jul Gueaie will be observed for zero-helicity situations. Energy 
will cascade to higher wave numbers simultaneously with a cascade 
of mean square vector potential to lower wave numbers, leading to 
an omni-directional magnetic energy spectrum which varies as k/sup 
-1/3/ at lower wave numbers, simultaneously with a buildup of 
magnetic excitation at the lowest wave number of the system. 
Equipartition of kinetic and magnetic energies is expected at the 
highest wave numbers in the system. 


21115 (COO—2059-55) Dissipative, forced turbulence in two- 
di drodynamics. Fyfe, D.; Montgomery, D.; 


mensional magnetohy: C 

Joyce, G. (National Center for Atmospheric Research, Boulder, 
Colo. (USA); Iowa Univ., Iowa City (USA). Dept. of Physics and 
Astronomy). 1976. Contract E(11-1)-2059. 71p. Dep. NTIS $4.50. 

The equations of motion for turbulent two-dimensional 
magnetohydrodynamic flows are solved in the presence of finite 
viscosity and resistivity, for the case in which external forces (me- 
chenioal endfor magnetic) act on the fluid. The _ is to verify the 


existence of a magnetohydrodynamic dynamo effect which is repre- 
sented mathematically by a substantial back-transfer of mean square 
vector potential to the longest allowed Fourier wavelengths. Exter- 
nal forces consisting of a random part plus a fraction of the value at 
the i time step are employed, after the manner of Lilly for 
the Navier-Stokes case. The regime explored is that for which the 
mechanical and ee Reynolds numbers are in the region of 100 
to 1000. The conclusions are that mechanical forcing terms alone 
cannot lead to dynamo action, but that dynamo action can result 
from either magnetic forcing terms or from both mechanical and 
magnetic forcing terms simultaneously. Most real physical cases 
seem most accurately modelled by the third situation. The spatial 
resolution of the 32 x 32 calculation is not adequate to test accurately 
the ictions of the spectral power laws previously arrived at on 
the basi Oe es Se ee Se 
vector potential. Some speculations are o! concerning possible 
relations between turbulent cascades and the ‘disruptive instability.” 
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ELECTROHYDRODYNAMICS 


REFER ALSO TO CITATION(S) 21243 


SUPERFLUIDITY 


21116 Vortices with free ends in superfluid He*-A. Volovik, 
G.E.; Mineev, V.P. (Institute of Solid State Physics, USSR Acade- 
my of Sciences). JETP Lett. (USSR) (Engl. Transl.); 23: No. 11, 593- 
595(5 Jun 1976). 

It is shown that vortex lines with free ends exist in the 
superfluid A phase of He*. The circulation of the superfluid velocity 
about an infinitesimally small contour surrounding the vortex line is 
equal to 27h/m. The velocity field near the end of the vortex 
coincides with the vector-potential field of the Dirac monopole. 
(AIP) 


21117 Dissipation and oscillations in the flow of the saturated He 
II film. Campbell, L.J.; Hammel, E.F.; Hoffer, J.K.; Keller, W.E. 
(Los Alamos Scientific Lab., NM). J. Low Temp. Phys.; 24: No. 5/6, 
527-561(Sep 1976). 

The response to the superfluid film velocity v to varying 
driving force is measured from 1 to 2.12 K using gravitational film 
flow between bulk reservoirs. Data on the reservoir level vs time are 
analyzed and compared with four intrinsic dissipation models and 
can be best fit, to within 0.5 percent, by the form dv/dt proportional 
to —v(T) exp [—v/sub b/(T)/v], where v(T) and v/sub b/(T) are 
phenomenological parameters. Previous intrinsic dissipation mea- 
surements are critically reviewed. New indirect evidence for kinetic 
thinning of the film is found in 0.5 percent distortions in the 
Gunally dam oscillations of the reservoir levels. Topics in 
potential flow damping are discussed. 


21118 Investigation of longitudinal and transverse resonance in 
superfluid *He—A in low magnetic fields. Gully, W.J.; Gould, C.M.; 
Richardson, R.C.; Lee, D.M. (Cornell Univ., Ithaca, NY). J. Low 


Temp. Phys.; 24: No. 5/6, 563-577(Sep 1976). 

Careful measurements of the resonance lines in the A phase 
potvee in a closed, parallel plate geometry are presented. The 
i 


inewidths are in good agreement with the recent relaxation theories, 
except near the transition temperature. The satellite longitudinal 
resonance at a frequency 1/ square root of 2 times that of the usual 
mode, first identified by the Orsay —¢ is found to depend upon 
geometry. Finally, the integrals of both the transverse and longitudi- 
nal resonance lines fail to satisfy the Kramers—Kreonig rule for the 
total intensity and are too small by roughly a factor of two. 


21119 Collective modes and spin waves in superfluid *He—B. 
Maki, K. (Univ. of Southern California, Los Angeles). J. Low Temp. 
Phys.; 24: No. 5/6, 755-768(Sep 1976). 

aking use of a model Hamiltonian, which includes, besides 
the kinetic energy and the BCS-like pairing energy, the spin ex- 
change energy as well as the dipolar interaction energy, a theoretical 
study is made of the collective modes of the Balian—Werthamer 
state in the collisionless limit. In the absence of the dipolar interac- 
tion energy, the collective modes are classified according to their 
total angular momentum J. Among 18 distinct modes, one mode 
with J = O and three modes with J = 1 are gapless. The latter 
modes couple with the spin fluctuation and are identified with spin 
ja modes. The effect of the dipolar interaction on these modes is 

iscussed. 


21120 Velocity of second sound and superfluid density near the 
superfluid transition in *He—‘*He mixtures. Uehara, F. (Tokyo Univ. 
of Education, Otsuka, Japan). J. Low Temp. Phys.; 24: No. 5/6, 769- 
790(Sep 1976). 

Using superleak condenser transducers, the velocity of second 
sound Uz has been measured near the superfluid transition tempera- 
ture T/sub lambda/ in *He—‘He mixtures with molar concentra- 
tions X of *He of 0.0, 0.038, 0.122, 0.297, and 0.440. We have 
obtained the superfluid density rho/sub s/rho from U2 on the basis of 
linearized two-fluid hydrodynamics. The results for rho/sub s//rho 
are consistent with those obtained from the oscillating disk method, 
as expected from two-fluid hydrodynamics. The value of rho/sub 
s//rho at each X could be expressed by a single power law, rho/sub 
s//rho = k epsilon/sup zeta/, where epsilon = 1—T/T/sub 
lambda/, within the experimental uncertainty. It is found that the 
exponent zeta is independent of concentration for X less than or 
equal to 0.44 within the experimental uncertainty. This concentra- 
tion independence of zeta is in agreement with the universality 
concept. From the conclusion that the values of zeta are universal 
for X less than or equal to 0.44, the concentration dependence of the 
superfluid component rho/sub s/ is expressed by an empirical equa- 
tion rho/sub s/(X, epsilon) = psi?rho/sub s/(O, epsilon). It is found 
that psi corresponds to the volume fraction of *He in the superfluid 
’He—‘He mixture. The value of psi is in agreement with that 
obtained from the measurement of the molar volume by others. 
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PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


REFER ALSO TO CITATION(S) 20779 


ELECTROMAGNETIC INTERACTIONS 


21121 Experimental study of K°/sub L/ yields 7witp/ and other 
rare decay modes. Donaldson, G.; Hitlin, D.; Kennelly, R.; Kirkby, 
J.; Liu, J.; Rothenberg, A.; Wojcicki, S. (Physics Department and 
Stanford Linear Accelerator Center, Stanford University, Stanford, 
California 94305). Phys. Rev., D; 14: No. 11, 2839-2856(1 Dec 1976). 

Using the SLAC K°/sub L/ spectrometer facility, we have 
measured the ratio (K°/sub L/ yields witp)/T (K°/sub L/ yields 
all) to be (6.2 +- 2.1) x 10-5. The ratio and Dalitz-plot distribution of 
24 +- 10 events are consistent with CP conservation in this weak- 
electromagnetic decay. We have also set upper limits on various 
processes, as follows: T (K°/sub L/ yields pisp/) / T (K°/sub L/ 
yields all) < or = 7.8 x 10°§ 90% C.L.; T (K°/sub L/ yields 
pisp 00)/T (K°/sub L/ yields all) < or = 5.7 x 1075, 90% C.L.; T 
(K°/sub L/ yields zi tpe* e~ ) / T (K°/sub L/ yields all) < or = 8.8 
x 10-§ 90% C.L.; [ (K%/sub L/ yields 770 ¢/sup plus-or-minus/e/sup 
oan (K¥sub L/ yields all) < or = 2.2 x 1074, 90% 

-L.(A 


21122 Search for the associated production of charmed baryon 
and meson states by a 9.3-GeV photon beam. Quinn, D.J.; Milburn, 
R.H. (Tufts University, Medford, Massachusetts 02155). Phys. Rev., 
D; 14: No. 11, 2857-2863(1 Dec 1976). 

We report a search for narrow (approximately-less-than 15 
MeV) resonances decaying into one strange particle and other 
hadrons, and produced in 9.3-GeV yp interactions in the SLAC- 
LBL 82-in. bubble chamber. A search for the exclusive reactions yp 
yields B** M~ (yp yields B* M°), where B and M refer to narrow 
baryon and meson resonances decaying into any of a large number of 
specific channels, yielded upper limits at the 95% confidence level of 
110 nb (120 nb). An independent search for the inclusive production 
of narrow states decaying into a A or K° with charged pions was 
made, also with negative results. (AIP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 21121 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 21130 


21123 Production of high-mass muon pairs in proton-nucleus 
collisions at 400 GeV. Hom, D.C.; Lederman, L.M.; Paar, H.P.; 
Snyder, H.D.; Weiss, J.M.; Yoh, J.K.; Appel, J.A.; Brown, B.C.; 
Brown, C.N.; Innes, W.R.; Yamanouchi, T.; Engelmann, R.J.; Fisk, 
R.J.; Joestlein, H.; Kaplan, D.M.; Kephart, R.D.; McCarthy, R.L. 
(Columbia University, New York, New York 10027). Phys. Rev. 
Lett.; 37: No. 21, 1374-1377(22 Nov 1976). 

Results are reported on the production of muon pairs in the 
mass range 2.5 to 20 GeV in 400-GeV proton-nucleus collisions. A 
total of 159 events are observed in the mass range 5.5 to 11 GeV 
with a cross section which is in agreement with the previous 
observation of a high-mass dielectron continuum signal in this inter- 
val. Details on the production dynamics and comparisons with 
parton-model predictions are presented. Within limitations of resolu- 
tion and continuum uncertainty, the dimuon mass spectrum provides 
no evidence for fine structure above 5 GeV. (AIP) 


21124 Hadron-proton elastic scattering at 50, 100, and 200 GeV/ 
c momentum. Akerlof, C.W.; Kotthaus, R.; Loveless, R.L.; Meyer, 
D.1.; Ambats, I.; Meyer, W.T.; Ward, C.E.W.; Eartly, D.P.; Lundy, 
R.A.; Pruss, S.M.; Yovanovitch, D.D.; Rust, D.R. (Physics Depart- 
ment, University of Michigan, Ann Arbor, Michigan 48104). Phys. 
Rev., D; 14: No. 11, 2864-2877(1 Dec 1976). 

Elastic scattering of hadrons on protons has been measured at 
momenta of 50, 100, and 200 GeV/c. The meson-proton scattering is 
found to be independent of momentum and meson type for -t < 0.8 
(GeV/c), The momentum dependence of the pp dip at -t = 1.4 
(GeV/c)? was investigated. Slope parameters are given. (AIP) 


21125 Determination of the limiting temperature and scaling in 
the mean in pp interactions. Laasanen, A.T.; Ezell, C.; Gutay, L.J.; 
Schreiner, W.N.; Schuebelin, P.; von Lindern, L.; Turkot, F. 
(Purdue University, West Lafayette, Indiana 47907). Phys. Rev. Lett.; 
38: No. 1, 1-4(3 Jan 1977). 

The transverse-momentum distribution of charged pions pro- 
duced in 28.5-GeV/c pp interactions was studied. ing of the 
transverse-momentum distribution versus the “mean” variable p/sub 
T//<p/sub T/< was observed, independent of charge multiplicity, 
missing mass, and energy, in the central region. From the scaling 
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aay of the yiow. tee the ae temperature was determined to be 
= 117 +- 4 MeV. (AIP 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 21124 


21126 Inclusive and semi-inclusive rho° production in "Wh inter- 
actions at 147 GeV/c. Fong, D.; Heller, M.; Shapiro, A.M.; Widgoff, 
M. (Brown Univ., Providence, R.1. (USA)); Bruyant, F. (European 
Organization for Nuclear Research, Geneva (Switzerland)); Bogert, 

D.; Johnson, M. (Fermi National Accelerator Lab., Batavia, Ill. 

(USA)); Burnstein, R.; Fu, C.; Petersen, D. Phys. Lett., B; 60: N, No. 1, 

124-128(22 Dec 1975). 

Data on inclusive and semi-inclusive rho® production in 147 
GeV/c mpp interactions are presented. A total cross section of 
7.3+-1.3 mb is found. Most of this cross section is found in the lower 
topology events (<= 10 prongs), and in the central and forward 
rapidity regions. The Psub(T)* dependence of rho® production, 
<n<sub(rho®) per event, and the rho°/7i ratios are also discussed. 


21127 Cross sections and charged multiplicity distributions for 
app and Kp interactions at 147 GeV/c. Fong, D.; Heller, M.; 
Shapiro, A.M.; Widgoff, M. (Brown Univ., Providence, R.I. (USA)); 
Bruyant, F. (European Organization for Nuclear Research, Geneva 
(Switzerland)); Bogert, D.; Johnson, M. (Fermi National Accelera- 
tor Lab., Batavia, Ill. (USA)); Burnstein, R.; Fu, C.; Petersen, D. 
Nucl. Phys. B; 102: No. 3, 386-404(19 Jan 1976). 

The results = were obtained from a 105 000 frame 
exposure of the FNAL Hybrid Proportional Wire Chamber—30 
inch Bubble Chamber System, in a tagged beam of 147 GeV/c 
negative particles. Elastic, total and topological cross sections were 
obtained for both 7 mPP and K~p interactions. Comparisons with 
other data, taken with various beam particles over large momentum 
intervals, show good agreement with KNO scaling, and similarity in 
the scaling behavior of sigma/sub n/ for the different beam particles. 


21128 New determination of the 7p mass from pionic-atom tran- 
sition energies. Carter, A.L.; Dixit, M.S.; Sundaresan, M.K.; 
Wadden, J.S.; Watson, P.J.S.; Hargrove, C.K.; Hincks, E.P.; McKee, 
R.J.; Mes, H; Anderson, H. L.; Zehnder, A. (Carleton University, 
Ottawa, Canada K1S 5B6). Phys. Rey. Lett.; 37: No. 21, 1380-1383(23 
Nov 1976). 

We have measured 29 pionic-atom transitions in eight ele- 
ments. From the best twelve transitions, we obtain m/sub 7/-= 139 
568.6 +- 2.0 keV/c2 (AIP) 


21129 ap p interactions at 360 GeV/c: Measurement of the total 
and elastic cross sections and the charged-particle multiplicity distri- 
bution. Firestone, A.; Anderson, E.W.; Chang, V. (Ames Laborato- 
ry—ERDA and Department of Physics, Iowa State University, 
sy Iowa 50010). Phys. Rev., D; 14: No. 11, 2902-2908(1 Dec 
1976). 

Ina cunate of 108 563 pictures taken with the Fermilab 30- 
inch hydrogen bubble chamber, exposed to a 360-GeV/c mp beam, 
we have observed 19 453 interactions in a selected fiducial region. 
The observed charged multiplicity distribution has been corrected 
for the effects of scan efficiency, errors in prong count, missed close- 
in vees, secondary interactions, and neutron stars and for Dalitz 
a. The two-prong events have been corrected for losses at low -t. 

total cross section is measured to be 25.25 +- 0.35 mb, and the 
elastic cross section is 3.61 +- 0.11 mb with an exponential slope of 
= .82 +- 0.30) (GeV/c)"*. The average charged-particle multiplicity 
or inelastic events is 8.73 +- 0.04, and the second moment fz is 
measured to be 9.83 +- 0.23. (AIP) 


21130 Impact-parameter analysis of elastic scattering from 50 to 
175 GeV/c. Ayres, D.S.; Diebold, R.; Cutts, D.; Lanou, R.E.; 

Levinson, L.J.; Massimo, J.T.; Litt, J.; Meunier, R.; Sogard, M.; 

Gittelman, B.; Loh, E.C.; Brenner, AE: Elias, J.E.; Mikenberg, G.; 
Guerriero, L.; Lavopa, P.; Maggi, G.; DeMarzo, C.; Posa, F.; 
Selvaggi, G.; Spinelli, P.; Waldner, F.; Barton, D.S.; Butler, J.; 
Fines, J.; Friedman, J.1.; Kendall, H.W.; Nelson, B.; Rosenson, L.; 
Verdier, R.; Gottschalk, B.; Anderson, R.L.; Gustavson, D.; Rich, 
K.; Ritson, D.M.; Weitsch, G.A. (Argonne National Laboratory, 
—— Illinois 60439). Phys. Rev., D; 14: No. 11, 3092-3102(1 Dec 
1976). 


Impact-parameter representations of elastic differential cross 
sections for the processes 7/sup plus-or-minus/p, K/sup plus-or- 
minus/p, pp, and p-barp at incident energies from 50 GeV to 175 
GeV and in the -t range 0.03—0.75 GeV? are presented. The meson- 
baryon interactions are found to be 20% more transparent than the 
baryon-baryon interaction, and to have an interaction radius which is 
6% smaller. The increase in the p-p total cross section as a function 
of energy is shown to come primarily from an increase in the PP 
interaction radius, while in the K* p case an increase is seen in bot 


the central pre and the interaction radius. (AIP) 
21131 404 = pyieldswn at momenta from 20 to 200 GeV/c. 
A.; K 


Dahl, O.L; _. enney, R.W.; Pripstein, M.; Barnes, 
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A.V.; Mellema, D.J.; Tollestrup, A.V.; Walker, R.L. (Lawrence 
Berkeley Laboratory, Berkeley, California 94720). Phys. Rev. Lett.; 
38: No. 2, 54-56(10 Jan 1977). 

The reaction wppyieldswn in the beam-momentum range 
from 20 to 200 GeV/c has been studied using data acquired at 
Fermilab. In this Letter, the integral and differential cross sections 
for this reaction are presented. The integral cross sections are 
considerably larger than those previously reported. The differential 
cross sections can be reproduced quite easily by Regge models. As 
predicted by such models, natural-parity exchange dominates pro- 
duction throughout this energy region. (AIP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


21132 Hadron mass relations for two six-quark models with 
broken SU(12) symmetry. Johnson, R.J. (Physics Department, Indi- 
ana University, Bloomington, Indiana 47401). Phys. Rev., D; 14: No. 
11, 3220-3226(1 Dec 1976). 

It is assumed that hie new quarks exist along with the usual 
three. The new hadrons which result are discussed according to two 
different models and are classified in representations of SU(12). 
Their masses are assumed to arise from the individual constitutent- 
ype masses plus two-body quark-quark interactions. Mass relations 
‘or both models are obtained. (AIP) 


ELECTROMAGNETIC INTERACTIONS 


21133 Physics of e*e™ collisions. Schwitters, R.F. (Stanford 
Linear Accelerator Center, CA); Strauch, K. Annu. Rev. Nucl. Sci.; 
26: 89-149(1976). 

Experimental results from the study of e*e™ interactions at 
high energies are reviewed including a description and history of 
colliding-beam devices, theoretical interpretation of experimental 
results, the current status of hadron production in e* e~ collisions, 
photon—photon processes, new particle searches, and weak interac- 
tion effects. 179 references. (JFP) 


21134 Positron creation in superheavy quasi-molecules. Mueller, 
B. (Univ. of Washington, Seattle). Annu. Rev. Nucl. Sci.; 26: 351- 
383(1976). 

The review of positron creation in superheavy quasi-mole- 
cules includes spontaneous positron emission from superheavy 
atoms, supercritical quasi-molecules, background effects, and some 
implications of the new ground state. 66 references. (JFP) 


21135 Monopole-track characteristics in plastic detectors. Ahlen, 
S.P. (Department of Physics, University of California, Berkeley, 
California 94720). Phys. Rev., D; 14: No. 11, 2935-2940(1 Dec 1976). 

Total and restricted energy loss rates are calculated for mag- 
netic monopoles of charge g = 137e in Lexan polycarbonate. Range- 
energy curves are also presented. The restricted-energy-loss model is 
used to estimate the appearance of a monopole track in plastic 
detectors. The results are applied to the event observed by Price et 
al. and identified by them as a monopole. It is found that the 
observed etch rate is consistent with what one would expect for a 
slow magnetic monopole (8 ~ 0.5, g = 137e). These results should 
also be of use to other investigators for both the design and analysis 
of monopole experiments. (AIP) 


21136 pe production in e*e~ annihilation, Aubrecht, G.J. II; 
Wada, W. Ww. ; Ziegler, M.G. (Department of Physics, The Ohio State 
University, Columbus, Ohio 43210). Phys. Rev., D; 14: No. 11, 2955- 
2964(1 Dec 1976). 

We calculate the observed cross section, the horizontal-verti- 
cal asymmetry, the angular-distribution parameter a (da/dcos@ pro- 
portional 1 + a cos*Z), and the distribution of the decay-lepton 
momentum over a wide range of energy under the hypothesis that 
heavy leptons are produced in e* e~ annihilation. The heavy-lepton 
decay coupling is assumed to be vector and axial-vector in character. 
The use of the narrow-width approximation allows the distributions 
of interest to be expressed analytically as functions of s. The present 
cross-section results appear to favor predominantly vector coupling 
in the heavy-lepton decay and a nonvanishing heavy-neutrino mass. 
(AIP) 


21137 Asymptotic form factors of hadrons and nuclei and the 
continuity of particle and nuclear dynamics. Brodsky, S.J.; Chertok, 
B.T. (Stanford Linear Accelerator Center, Stanford University, 
Stanford, California 94305). Phys. Rev., D; 14: No. 11, 3003-3020(1 
Dec 1976). 

The large-q? behavior of the elastic form factor of a hadron or 
nucleus is related by dimensional counting to the number of its 
elementary constituents. Using the framework of a scale-invariant 
quark model, dimensional-scaling predictions are derived for the B 
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(q?)/A (q?) ratio in the Rosenbluth formula, multiple-photon-ex- 
p> Raced corrections, and the mass parameters which control the onset 
of the asymptotic power law in the meson, nucleon, and deuteron 
form factors. A simple “democratic chain” model predicts that for 
large q?, F (q?) proportional (1 - q?/m/sub n/ ?)*"/sup n/, where m/ 
sub n/ ? is proportional to the number of constituents n. In the case 
of nuclear targets (or systems with several scales of compositeness), 
we also define the “reduced” form factor f/sub A/(q?) = F/sub A/ 
(q?)/Pi/sup A//sub i/:F/sub i/(q/sub i/ ?) in order to remove the 
minimal falloff of F/sub A/ due to the nucleon form factors at q/sub 
i/ ? = (m/sub i/ ?/M/sub A/ ”) q?. Dimensional counting predicts 
(q?)/sup A~'/f/sub A/(q?) yields const. A systematic comparison of 
the data for 77, p, n, and deuteron form factors with the dimensional- 
scaling quark-model predictions is given. Predictions are made for 
the large-spacelike-q* *He and a-particle form factors. We also 
relate the deuteron form factor to (off-shell) fixed-angle n-p scatter- 
ing, and show that the experimental results for t°F/sub d/(t) are 
consistent with the magnitude of the s-wave wave function u’ (0) 
obtained from soft-core potentials. The relation of the dynamics of 
an underlying six-quark state of the deuteron to the nucleon-poten- 
tial and meson-exchange-current contributions is discussed. The scal- 
ing of q?f/sub d/(q") implies that the nuclear potential (after remov- 
ing the effects of nucleon structure) displays the scale-invariant 
behavior of a theory without a fundamental length scale. Predictions 
are also given for the structure functions, fragmentation, and large- 
angle scattering of a nucleus. (AIP) 


WEAK INTERACTIONS 


21138 Relations between the angular-correlation coefficients in 
neutron decay and verification of the V-A theory of beta decay. 
Mostovoi, Y.A.; Frank, A.I. JETP Lett. (USSR) (Engl. Transl.); 24: 
No. 1, 38(5 Jul 1976). 

It is shown that when the V-A theory of beta decay is 
satisfied, the correlation coefficients in the neutron decay should be 
connected by simple relations. Contemporary values of the correla- 
tion coefficients agree well with this requirement, but this does not 
exclude, as before, the possibility of a noticeable contribution from 
the scalar and tensor interactions. (AIP) 


21139 Heavy-lepton production in a scalar model of weak interac- 
tions. Dicus, D.A. (Center for Particle Theory, University of Texas 
at Austin, Austin, Texas 78712). Phys. Rev., D; 14: No. 11, 2949- 
2954(1 Dec 1976). 

The production of heavy leptons through the reaction e* e~ 
yields L* L~ is considered in a model in which the weak interactions 
are mediated by the exchange of a heavy scalar. It is found that the 
weak contribution to the production cross section can be large, in 
fact, larger than the contribution from the electromagnetic interac- 
tion in some cases. Decays of the heavy aoe and angular correla- 
tions of their decay products are calculated. (AIP) 


21140 Test for chirality of heavy-lepton current in inclusive pion 
production by electron-positron annihilation. Simard, R.; Suzuki, M. 
(Lawrence Berkeley Laboratory, University of California, Berkeley, 
California 94720). Phys. Rev., D; 14: No. 11, 2965-2968(1 Dec 1976). 

Parity mixing in the weak current of charged heavy leptons 
causes a conspicuous forward-backward asymmetry in the cos@ 
distribution of inclusive hadron spectra near the high-energy end, 
when one of the initial electron-positron beams is longitudinally 
polarized. The asymmetry is estimated for vector and axial-vector 
currents at PEP and PETRA energies. It is quite easy to distinguish 
experimentally between V - A and V + A provided that the decay 
branching ratio L/sup plus-or-minus/ into L yields v/sub L/ + 7 is 
not too far from the value predicted by universality (~ 10%). (AIP) 


21141 Weak effects in annihilations producing spin-1/2 and spin- 
0 particle pairs. Budny, R. (Rockefeller University, New York, New 
York 10021). Phys. Rev., D; 14: No. 11, 2969-2989(1 Dec 1976). 

The cross section for annihilations to spin-1/2 and spin-0 
particle pairs is given, assuming one-photon and W° exchange. All 
the possible vector and axial-vector couplings are considered, as well 
as transverse and longitudinal polarizations of the beams, and heli- 
city correlations of the final pair. The results provide tests for 
detailed structure of the W®° coupling such as the possibility of 
derivative couplings, CP violation, and neutral second-class currents. 
Applications such as e~ e* annihilations to muon pairs, heavy-lepton 
pairs, anc hadron pairs are discussed. The usefulness of longitudinal- 
ly polarized storage-ring beams is also discussed. (AIP) 


21142 AI = 1/2 rule in the Weinberg-Salam model. Gates, S.J. 
Jr. (Laboratory for Nuclear Science and Department of Physics, 
Massachusetts Institute of Technology, Cambridge, Massachusetts 
02139). Phys. Rev., D; 14: No. 11, 3227-3228(1 Dec 1976). 

We show how the AI = 1/2 rule may be embedded in the 
Weinberg-Salam model without adding new quarks, invoking dyna- 
mical enhancement, or disturbing renormalizability. The strategy we 
pursue is the addition of two more scalar multiplets to the usual 
model. (AIP) 
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21143 Right-hand currents and the AT=1/2 rule in nonleptonic 
decays of strange particles. Vainshtein, A.I.; Zakharov, V.I.; Shif- 
man, M.A. (Institute of Theoretical and Experimental Physics). 
JETP Lett. (USSR) (Engl. Transl.); 23: No. 11, 602-605(5 Jun 1976). 

The influence of strong interaction at short distances on 
nonleptonic decays is calculated in models with right-hand bare 
currents. The contributions of the corresponding terms of the Hamil- 
tonian H (AS=1) to the matrix elements of the Kyields2a decays is 
estimated. (AIP) 


21144 Long-lived tracks in emulsions: New hadrons or back- 
ground. Gaisser, T.K.; Halzen, F. (Bartol Research Foundation of 
the Franklin Institute, Swarthmore, Pennsylvania 19081). Phys. Rev., 
D; 14: No. 11, 3153-3166(1 Dec 1976). 

We discuss the observation of long-lived particle tracks in 
emulsion chambers in the context of the recent developments in 
particle physics that hint at the existence of particles with new 
quantum numbers. Both cosmic ray (E 10* GeV) and accelerator (E 
= 205 GeV) events have been reported. We address the following 
questions: What is the nature of the evidence What do the observa- 
tions imply for the production cross sections of new hadrons What 
are the backgrounds and how do some of them depend on the 
accuracy of coplanarity measurements We reach the following con- 
clusions: Hyperon decay and elastic scattering or diffraction disso- 
ciation of a secondary track in the emulsion, mimicking the decay of 
a long-lived particle, constitute backgrounds at the few- to 50- 
percent level. Therefore events in which only a single candidate is 
seen are unlikely to be conclusive; in candidate events in which both 
members of a possible associated pair of new particles are seen, these 
backgrounds are suppressed to the 0.01-percent level. If both of the 
candidates for associated production observed in the cosmic ray 
energy range are real, we can estimate a production cross section for 
new particles with hadron beams at the 10—10?-yb level at 10* 
GeV. From threshold behavior we estimate a production cross 
section at the 1—10-yb level at Fermilab energies. (AIP) 


21145 Forbidden coupling and inhibited decay: A study of discon- 
nected quark diagrams. Bolzan, J.F.; Palmer, W.F.; Pinsky, S.S. 
(Department of Physics, The Ohio State University, Columbus, Ohio 
43210). Phys. Rev., D; 14: No. 11, 3202-3212(1 Dec 1976). 

An attempt is made to correlate deviation from ideal-mixing 
mass formula, high-energy scattering behavior, and violation of the 
Okubo-Zweig-lizuka rule. Pole or cut nature of the intermediary is 
discussed. Timelike and spacelike forbidden communications are 
compared. Off-shell effects are examined. Some problems for phe- 
nomenology are revealed. (AIP) 


STRONG INTERACTIONS, BARYON NO.=1 


21146 Topological dual bootstrap model and hadron collisions. 
Chiu, C.B.; Hossain, M.; Tow, D.M. (Center for Particle Theory, 
Department of Physics, University of Texas, Austin, Texas 78712). 
Phys. Rev., D; 14: No. 11, 3141-3147(1 Dec 1976). 

The dual Pee sete with symmetry breaking and with 
unequal cylinder and planar couplings is investigated up to the 
topological cylinder level. Regge intercepts and mixing angles are 

culated. We derived and numerically calculated meson-nucleon 
total cross sections for p/sub lab/ from 10 GeV/c to 50 GeV/c. We 
also calculated the K/sub ch//z/sub ch/ multiplicity ratio. All these 
are in reasonable ven with data. We compare and contrast our 
voen (AIP) those of Chew-Rosenzweig and of Schmid and collabora- 
tors. (AIP 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


21147 Production of new particles in hadron-hadron collisions. 
Zaitsev, A.M.; Kartvelishvili, V.G.; Likhoded, A.K.; Pron’ko, G.P. 
(Institute of High-Energy Physics). JETP Lett. (USSR) (Engl. 
Transl.); 23: No. 11, 609-612(5 Jun 1976). 

The mechanism of psi-particle production is considered 
within the framework of the quark-parton model. It is shown that at 
medium energies the valent quarks play the principle role in the psi- 
meson production. The Zweig constant, which is needed for recon- 
ciliation with the experimental data on the production, turns out to 
be larger than the value obtained for the constant from decay data. 
Possible causes of this disparity are indicated. (AIP) 


21148 Analysis of diffractive pd yields Xd and pp yields Xp 
interactions and test of the finite-mass sum rule. Akimov, Y.; Golo- 
ukhin, S.; Tsarev, V.; Malamud, E.; 3 
Zimmerman, P.; Cool, R.; i .; Sticker, H.; Gross, D.; 
Melissinos, A.; Nitz, D.; Olsen, S. (Joint Institute for Nuclear Re- 
search, Dubna, Union of Soviet Socialist Republics). Phys. Rev., D; 
14: No. 11, 3148-3152(1 Dec 1976). 
Cross sections for the reaction pp yields Xp in the diffraction 
dissociation region, extracted from the recently reported precise 





APR. 30, 1977 


Fermilab data on yields Xd, are compared with results from 
Fermilab and CERN ISR. The M/sub X/ 2, t, and s dependences are 
discussed and the first-moment finite-mass sum rule is tested. (AIP) 


ate: INVARIANCE PRINCIPLES AND 
YMMETRIES 


GENERAL 


21149 Gauge theories as spontaneous breaking theories. Ivanov, 
E.A.; Ogievetskii, V.I. (Joint Institute for Nuclear Physics). JETP 
Lett. (USSR) (Engl. Transl.); 23: No. 11, 606-609(5 Jun 1976). 

It is shown that any gauge theory is a spontaneous symmetry 
breaking theory with respect to a definite infinite-parametric group, 
and that the corresponding gauge field is the goldstonion that 
accompanies this spontaneous breaking. (AIP) 


21150 S-matrix treatment of many overlapping resonances. 
Durand, L. (Theoretical Division, Los Alamos Scientific Laborato- 
ry, University of California, Los Alamos, New Mexico 87545). Phys. 
Rev., D; 14: No. 11, 3174-3185(1 Dec 1976). 

We present a general S-matrix approach to the phenomenolo- 
gical treatment of scattering problems which involve many overlaj 
ping resonances in the presence of a constant background. The 
problem is treated systematically using the analyticity and unitarity 
of S (BE), and CPT and T invariance. We derive the possible 
factorization properties of the resonance residues for first-order and 
higher-order poles, the restriction im by CPT invariance, the 
restrictions imposed by CPT and T, and the constraints on the 
residues imposed by unitarity. The nature of the contraints is investi- 
gated in detail for overlapping first-order resonances, and in less 
detail for higher-order resonances. The results are illustrated by 
several examples, including the case of a single dipole resonance in 
the presence of background. (AIP) 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 21121 


21151 Neutrino magnetic moment. Kim, J.E. ( ent of 
Physics, Brown University, Providence, Rhode Island 02912). Phys. 
Rev., D; 14: No. 11, 3000-3002(1 Dec 1976). 

The neutrino magnetic moment f/sup v//sup v//sup prime/ 
is calculated in the SU(2) x U(1) gauge model with the doublets, a (v, 
L~ )/sub L/, b (v’, L~ )/sub R/. The order of magnitude of f/sup v// 
sup v//sup prime/ is barely within the upper bound for f/sup v/p 
obtained from nvu-bar/sub p./-e elastic scattering data. (AIP) 


FIELD THEORY 


REFER ALSO TO CITATION(S) 21149 


NUCLEAR PHYSICS 


REFER ALSO TO CITATION(S) 21467 


21152 (CONF-760539—, pp 33-35) Nuclear Data Project data 
bank. Schmorak, M.R.; Martin, M.J. (Oak Ridge National Lab., 
TN). 1976. 

From ERDA ny oom on x- and gamma-ray sources and 
a Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 


In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

The organization and function of the nuclear data project 
data bank (also called ENSDF) is briefly described. Attention is 
given to treatment of gamma and x-ray data. (SDF) 


21153 (CONF-760715—P1) International conference on the in- 
teractions of neutrons with nuclei. Volume I. Main sessions. Proceed- 
ings of a conference held at Lowell, Massachusetts, July 6—9, 1976. 
Sheldon, E.; Couchell, G.P.; Goodwin, S.A.; Mathur, S.C.; Pullen, 
D.J. (eds.). (Lowell Univ., Mass. (USA)). 1976. Contract E(49-8)- 
1008. 848p. Dep. NTIS $21.25. 

From International conference on the interactions of neutrons 
tera 1576 Lowell, Massachusetts, United States of America (USA) 

1 1 

Abstracts for 27 papers appear separately in ERA. (SDF) 


21154 (CONF-760715—P2) International conference on the in- 
teractions of neutrons with nuclei. Volume II. Joint, parallel and 
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sessions. Proceedings of a conference held at Lowell, Massa- 
chusetts, July 6—9, 1976. Sheldon, E.; Couchell, G.P.; Goodwin, 
S.A.; Mathur, S.C.; Pullen, D.J. (eds.). (Lowell Univ., Mass. (USA)). 
1976. Contract E(49-8)-1008. 841p. Dep. NTIS $21.25. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

(SDF) Abstracts for 17 conference papers appear separately in ERA. 


21155 (CONF-760715—P2, pp 827-855) Research trends in neu- 
tron physics. Lynn, J.E. (Atomic Energy Research Establishment, 
Harwell, Eng.). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

The trends in neutron research are discussed from the view- 
points of development of pulsed neutron sources, the ingenuity of 
specialization of instrumentation and experimental techniques, and 
research programs. The latter comprise the large and still expanding 
requirements of nuclear data for nuclear power technology, the 

uirements of other fundamental sciences, and the experimental 
and theoretical developments required for a more fundamental un- 
derstanding of the subject of neutron and related nuclear reactions 
itself. The general conclusion is that high energy resolution coupled 
with high intensity for detecting weak reactions provides the key to 
further progress, and that (provided financial limitations do not stifle 
the further development of experimental facilities, particularly neu- 
tron sources) the subject of neutron physics still has a long and 
fruitful future. 


21156 (CONF-760715—P2, pp 1186-1233) Status of neutron 
cross sections for reactor dosimetry. Vlasov, M.F. (International 
Atomic Energy Agnecy, Vienna); Fabry, A.; McElroy, W.N. 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

The status of neutron activation cross sections for some 
threshold reactions important for reactor materials dosimetry is 
reviewed. An attempt is made to understand and explain discrepan- 
cies between integral and differential data, using recent available 
experimental results. The importance of standard and benchmark 
neutron fields for testing differential data for reactor dosimetry is 
emphasized and the Interlaboratory Reaction Rate (ILRR) program, 
as well as a similar program pursued by the IAEA, are briefly 
described. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


21157 (CONF-760715—P1, pp 272-344) Neutron induced reac- 
tions on very light and light nuclei. Slaus, I. (Institut Rudjer Bosko- 
vic, Zagreb). 1976. 

rom International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

In this review the information on current progress of neutron 
interactions with light nuclei is reviewed. The following topics are 
discussed: d+n: total breakup, n-n and n-p quasifree scattering and 
final state interactions; n+d yields t+ radiative capture; t+n 
elastic scattering and breakup data; (n,p) angular distributions on 
3He, *Li, 7Li, ®B, *C, '*N, '*O, °F, ?7Al, **S, and “Ca; (n,d) 
> og distributions on *He, *Li, 7Li, #°B, ''B, '*N, °N, 1*O, ?°F, 
27A], 7S, 4S, Cl and **Ar; (n,t) angular distribution on *Li, ’Li, 
0B, 'B, *N and 'F and (n,a) angular distributions on °Be, ''B, 
144N and **O. A summary of n+12C is presented. A 47 type study 
of multiparticle particle breakup processes ®Li(n,da)n, *Li(n,ta)n, 
B(n,aat), B(n,daa)n, 'C(n,3a)n, and ™“N(n,3at) provides in- 
sight into reaction mechanisms: sequential decays and quasifree 

i Most of the data are obtained at E/sub inc/ 14 MeV. 
However, the development of neutron facilities at Van de Graaff, 
isochronous cyclotrons and meson facilities have provided data also 
at other energies. Information on nuclear interaction and nuclear 
structure obtained from these studies is discussed. 


21158 (CONF-760715—P1, pp 389-417) Neutron polarization. 
Firk, F.W.K. (Yale Univ., New Haven). 1976. 

From International conference on the interactions of neutrons 
Co Tul 1576} Lowell, Massachusetts, United States of America (USA) 
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In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

Some recent experiments involving polarized neutrons are 
discussed; they demonstrate how polarization studies provide infor- 
mation on fundamental aspects of nuclear structure that cannot be 
obtained from more traditional neutron studies. Until recently, neu- 
tron polarization studies tended to be limited either to very low 
energies or to restricted regions at higher energies, determined by 
the kinematics of favorable (p, vector n) and (d, vector n) reactions. 
With the advent of high intensity pulsed electron and proton accel- 
erators and of beams of vector polarized deuterons, this is no longer 
the case. One has entered an era in which neutron polarization 
experiments are now being carried out, in a routine way, throughout 
the entire range from thermal energies to tens-of-MeV. The signifi- 
cance of neutron polarization studies is illustrated in discussions of a 
wide variety of experiments that include the measurement of T- 
invariance in the B-decay of polarized neutrons, a search for the 
effects of meson exchange currents in the photo-disintegration of the 
deuteron, the determination of quantum numbers of states in the 
fission of aligned 7°5U and *°7Np induced by polarized neutrons, and 
the double- and triple-scattering of fast neutrons by light nuclei. 


21159 (CONF-760715—P1, pp 777-785) Doubly radiative neu- 
tron capture in H2 and D2. Earle, E.D.; McDonald, A.B.; Lone, 
M.A.; Lee, H.C.; Khanna, F.C. (Chalk River Nuclear Labs., Ontar- 
io). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

Cross sections for double photon emission following thermal 
neutron capture in H2 and D2 wd the '*O(n,y)'7O cross section and 
branching ratios were measured. The values are H2(o-Z/sub y/ = -3 
+- 8 pb) for 600 keV < E/sub y/ < 1620 keV, D2(oZ/sub y/ = 8 
—_ 12, pb) for 700 keV < E/sub y/ < 5500 keV, *O(a/sub ny/ = 
202 +- 27 pb) and (82 +- 3)% for the branching ratio to the 3055 
keV level of 170. 


21160 (CONF-760715—P1, pp 808-823) Neutron physics at 
— Northcliffe, L.C. (Texas A and M Univ., College Station). 
1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

The experimental program in neutron physics at intermediate 
energies (460-800 MeV) at the Clinton P. Anderson Meson Physics 
Facility (LAMPF) will be surveyed. Among the reactions studied 
are n-p elastic scattering, pion-production, (p,n) reactions and neu- 
tron-induced reactions in various nuclei. The Nucleon Physics Labo- 
ratory at Lampf and the multiwire proportional chamber spectrom- 
eter used in neutron physics experiments will be described. The 
neutron spectra at 0° from proton bombardment of hydrogen, deu- 
terium and numerous other targets at nominal proton energies of 647 
and/or 800 MeV have been investigated. While all spectra (except 
those for pp yields npzi) show a sharp charge-exchange peak at 
essentially the bombarding energy, the peak for pd yields npp is 
intense, narrow and exceptionally well isolated from the background 
of lower energy neutrons and thus provides the basis for a nearly 
ideal monoenergetic neutron beam. This beam has been used in 
precision studies of the differential cross section for n-p elastic 
scattering in the region 50° < @/sup n//sub cm/ < 180° at 463, 647 
and 800 MeV. Values of the pion-nucleon coupling constant derived 
from the shape in the charge-exchange region are in good agreement 
with values obtained from pion-nucleon scattering. The experiments 
also give the angular distribution for the reaction n + p yields 70 + 
d at these energies with high statistical accuracy. In a separate 
experiment, the cross sections d?N/dQdp/sub 7/ for production of 
ari and 7p mesons in n-p collisions at 800 MeV have been measured. 
The monoenergetic neutron beam has also been used in measure- 
ments of n-d back-angle elastic and inelastic scattering and in mea- 
surements of proton, deuteron and triton spectra be neutron 
bombardment of other nuclei. 


21161 (CONF-760715—P2, pp 1061-1082) Sources of polarized 
fast-neutron beams: a status report. Walter, R.L.; Lisowski, P.W. 
(Duke Univ., Durham, NC). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

The most promising methods for producing beams of polar- 
ized fast neutrons are reactions induced by polarized or unpolarized 
charged particles, and by elastic scattering of a beam of unpolarized 
neutrons. This paper presents new developments related to each of 
these methods and reviews some of the previous data and problems. 
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Results which indicate difficulties in previous (d, vector n) and (p, 
vector n) measurements are shown and a concern for the oy of 
older data is discussed. Data are shown which indicate that PY(@) is 
identical to A/sub y/(@) under certain conditions and this is dis- 
cussed in the context of a new way to calibrate sources of polarized 
neutrons. Recent data on calibrated sources of polarized neutrons via 
the polarization transfer reactions *H(vector t, vector n)*He and 
$H(vector d, vector n)*He are also summarized. A brief sketch of 
the elastic-scattering source of pulsed polarized neutrons used at the 
Yale electron linac 1s presented. 


21162 (CONF-760715—P2, pp 1110-1124) Neutron standards 
and their Liskien, H. (Central Bureau for Nuclear Mea- 
surements, Geel, Belg.). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

There is a continuing need for accurate neutron cross sections 
mainly in the field of nuclear technology. There are also difficulties 
in determining accurately absolute neutron flux densities in experi- 
ments aiming at the determination of such cross sections. Therefore 
one has concentrated the efforts for improving absolute cross sec- 
tions to a few so-called “standard” reactions and performs work for 
other reactions very often relative to these cross section standards. 
Each of these standard reactions has to meet the following require- 
ments: (a) large and accurately known cross section, (b) cross section 
slowly varying with neutron energy, (c) availability of a neutron 
detector basal on that reaction having interesting properties like 
stability, fast timing, y-discrimination, etc. At present the following 
six reactions are regarded as cross section standards: H(n,n), ®Li(n,t), 
10B(n,a), 1*C(n,n), '*7Au(n,y), 7°>U(n,f). In addition to these neutron 
cross section standards also the introduction of neutron energy 
standards and cf a standard neutron spectrum has been found useful. 
252Cf with its high spontaneous fission yield of about 2.2.10° neu- 
trons/s.g has been adopted. Sources can be realized with very little 
amount of material resulting in accordingly small distortion of the 
original spectrum. Using the fission products or the prompt fission 
gammas to produce a start signal such *°*Cf sources also allow in 
principle to apply the time-of-flight method. The present status of 
neutron standards will be discussed with respect to the n 
data, to the relevant neutron detectors and to target materials. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


21163 (AD-A—018365) Transport techniques for describing the 
elastic of energetic electrons. Interim report. Strickland, 
D.J.; Bernstein, I.B. (Naval Research Lab., Washington, D.C. 
(USA)). Nov 1975. ™ (NRL-MR—3158). NTIS $4.00. 
An —— of transfer for elastic scattering and the corre- 
sponding Fokker—Planck equation are solved for strongly forward- 
ed scattering. The cross sections employed are appropriate to 
ilovolt electrons scattering from light nuclei. Results are shown for 
which the backscattered flux calculated with the transfer equation is 
sensitive to the cross section at large angles, this sensitivity indicat- 
ing that single 4 yy lagen can be important even thou 
the cross section for it may contribute but a small fraction of the 
total cross section. Solutions of the Fokker—Planck equation agree 
well with those of the counterpart integral equation, provided suffi- 
cient scatterers are present to make multiple small-angle scattering 
dominant. For thin systems, the Fokker—Planck results for backs- 
catter fall below the integral-equation results. The integral equation 
of transfer has been solved both numerically and in terms of its 
eigenfunctions and eigenvalues. Solutions by the two distinct meth- 
S$ agree to at least three significant places, and this agreement 
establishes the accuracy of the applied numerical techniques. (GRA) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 

ENERGY LEVELS AND TRANSITIONS 

REFER ALSO TO CITATION(S) 21159 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 21157, 21158, 21159, 21160, 
21162, 21210 


21164 (CONF-760715—P2, pp 1042-1057) Structure studies of 
7Li, *Li, “B and '*B from elastic scattering of neutrons. Lane, R.O.; 
White, R.M.; Knox, H.D. (Ohio Univ., Athens). 1976. 
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From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

The Ohio University tandem accelerator was employed to 
ge on neutrons via the reaction T(p,n) *He in the range 4 MeV 
less than or equal to E/sub n/ less than or equal to 8 MeV where 
only sparse scattering data exist for several of the light nuclei. 
Differential elastic scattering cross sections were measured in this 
range for *Li, 7Li, °B and ™B at 9 angles from 20° to 160° with 
time-of-flight techniques for a flight path of 3.6 m. The tritium gas 
cell used for the source introduced an energy spread of +- 35 keV. 
The detector was NE224 liquid scintillator of 5 cm thickness and 18 
cm diameter housed in a large collimator-shield rotated on air q 
Multiple scattering corrections include energy-dependence of the 
differential cross sections of multiple events for these very 
light nuclei. The coefficients B/sub L/ of Legendre polynomial 
expansions of the differential cross sections for *°B show broad 
resonance behavior near E/sub n/ ~ 4.2 MeV and 7.5 MeV. For the 
30 energies at which angular distributions were measured on '°B the 
B/sub L/ for L greater than or equal to 5 were negligible. The 
strong resonance structure present in the B/sub L/ for ''B is much 
narrower and shows considerable interference effects between states. 
Contributions by resonant d-waves are large as would be expected in 
this energy region which contains the parents of the T = 1 analog 
states in '*C of the giant dipole resonance. Angular distributions for 
1B were measured at 60 energies between 4 MeV and 8 MeV and 
again B/sub L/for L greater than or equal to 5 were negligible. 
From R-matrix analyses of the data, properties of these states will be 
extracted. This yields information on particle-hole structure of 7B 
expected in this region and affords a comparison with model calcula- 
tions in the A = 12 system. 


21165 10* resonance at Esub(c.m.) = 19.0 MeV in 
12C(12C,a)”°Ne. Fortune, H.T. (Pennsylvania Univ., Philadelphia 
(USA). Dept. of Physics); Braid, T.H.; Segel, R.E.; unathan, K. 
(Argonne National Lab., Ill. (USA)). Phys. Lett., B; 63: No. 4, 403- 
405(16 Aug 1976). 

The resonance previously observed in 'C('*C,a)”°Ne at 
Esub(c.m.) = 19.0 MeV is assigned Jsup(77) = 10* from the shape of 
the ground-state angular-distribution measured at resonance. 


21166 Short-range, high-momentum effects in the reaction 
16QO(y,po) for E/sub y/ = 100—300 MeV. Matthews, J.L.; Bertozzi, 
W.; Leitch, M.J.; Peridier, C.A.; Roberts, B.L.; Sargent, C.P.; Tur- 
chinetz, W.; Findlay, D.J.S.; Owens, R.O. (Department of Physics 
and Laboratory for Nuclear Science, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). Phys. Rev. Lett.; 38: 
No. 1, 8-10(3 Jan 1977). 

The '*O(y,po) cross section has been measured for a series of 
photon energies between 100 and 300 MeV at proton angles of 45°, 
90°, and 135°. Above 250 MeV, the results exceed simple shell-model 
predictions by several orders of magnitude. The data are compared 
with a calculation which involves A excitation in an intermediate 
state. (AIP) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 21167 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21167 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 21167 


21167 cage yy ys 143-167) Neutron resonances: 
mechanisms nuclear 


neutron reaction 
(Oak Ridge National Lab., TN). 1976. 
From International conference on the interactions of neutrons 
te yal 1976 Lowell, Massachusetts, United States of America (USA) 
1 1 
In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 
ounias Siding the cortial widthe f fe wane 
of yie partial of resonances for various spins 
and |-values ay - potential scattering phase shifts for various 1-values. 
Efforts are made to interpret these data in terms of the compound 
nucleus model, the optical model, doorway states and simple shell 
model configurations. 


structure. Harvey, J.A. 


NUCLEAR PHYSICS 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21157, 21158, 21160 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


RADIOACTIVE DECAY 


21168 Allowed beta decay of the N=49 isotones. Gloeckner, 
D.H.; Lawson, R.D.; Serduke, F.J.D. (Argonne National Lab., Ill. 
(USA)). Nucl. Phys., A; 262: No. 2, 253-260(17 May 1976). 

Log ft values for Gammow-Teller Bi decay of the N=49, Z 
< 38 isotones are calculated with wave functions within a 2psub(1/ 
2)- poe model space. Decays between positive-parity states are 
well reproduced with an effective Gamow-Teller gsub(9/2) matrix 
element that is about half the single-particle value. It is shown that 

ub(9/2) and psub(1/2) nucleons contribute about equally to 1/ 

~ yields1/2~ decays of these nuclei and that, because they interfere 
destructively, a mechanism exists for explaining the strongly inhibit- 
ed ®*Zryields*®*Y transition. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 21198 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21198 


21169 (CONF-760715—P1, pp 347-363) Neutron induced reac- 
tions. II. (n,x) reactions on medium and heavy nuclei. Cindro, N. 
(Centre d'Etudes de Bruyeres-le-Chatel, Montrouge, France). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

The recent interest in (n,x) reactions in the MeV and above 
—— is concentrated on two main subjects: the mechanism of 
nucleon emission (preequilibrium in particular) and the possible role 
of clustering in the emission of complex particles. It has been known 
for some time that the statistical model in its simple form was unable 
to account in detail for the single nucleon emission following fast 
neutron bombardment of nuclei. The discrepancy between models 
and experiment was more pronounced for proton than for neutron 
emission. The theoretical cross sections predicted for the former 
were off by up to an order of magnitude; the shape of the spectra did 
not correspond to experimental results either. To account for these 
discrepancies various nonequilibrium processes were proposed: the 
direct transitions to low lying states of residual nuclei and different 
modes of preequilibrium emission. A critical comparison is presented 
of the above models with particular attention to the analysis of the 
role of the different physical parameters employed. At the end a 
unified model of equilibrium and preequilibrium emission is ana- 
lyzed. The emission of complex particles in fast neutron induced 
reactions is a long-standing problem. The similarity of, e.g., alpha 
particle emission with the alpha radioactive decay has led to conclu- 
sions about the preformation of alpha clusters in nuclei indicatinga 
very high degree of preformation. On the other hand, comparison 
with (p,a) reactions has rendered these conclusions more ambiguous. 
We investigate the recent experimental data in view of the need for a 
preformation factor and its possible relation to nuclear structure. 


21170 (CONF-760715—P1, pp 365-388) Neutron induced cas- 
cade reactions. Frehaut, J. (Centre d'Etudes de Bruyeres-le-Chatel, 
Montrouge, France). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

The present state of experimental data for neutron induced 
cascade reactions, and in particular data on (n,2n) cross sections, 
provides a good basis for cross section systematics and nuclear 
reaction model testing. It is shown that the existing experimental 
data can be accounted for by using models including both compound 
nucleus and preequilibrium decay modes. 


21171 (CONF-760715—P2, pp 1311-1316) Direct interactions in 
neutron inelastic scattering spectra. Salnikov, O.A.; Lukyanov, A.A. 
(Institute of Physics and Power Engineering, Obninsk, USSR). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 
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Inelastically scattered neutron spectra and angular distribu- 
tions measured for a number of nuclei at the 9.1 and 14.4 MeV 
incident neutron energies are fitted well as a sum of neutron evapo- 
ration spectrum and the direct interaction part. For the last one the 
practical scheme of parametrization based on direct interaction 
theory is presented. The relative contribution of direct interactions 
in double differential cross sections and parameters of neutron eva 
oration spectra have been evaluated. All results have a simple 
physical interpretation and may be useful at interpolating of data in a 
wide energy interval. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21157, 21158 


21172 (CONF-760715—P1, pp 171-203) Fast neutron scattering 
from some medium mass nuclei. McEllistrem, M.T. (Univ. of Ken- 
tucky, Lexington). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

Fast neutron scattering from medium mass nuclei will be 
reviewed, with discussion of i-spin dependence. A survey of small 
angle elastic scattering provides cross sections consistent with ex- 
periments at larger angles. Inelastic scattering cross sections were 
measured near 3 MeV incident energy with both neutron and y-ray 
detection, and are in good agreement. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 21167 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21167, 21169, 21170 


21173 Neutron cross sections of the isomeric nuclei Kr*5, Sr*’, 
and Nb®*', Petrov, Y.V.; Shlyakhter, A.I. (Leningrad Institute of 
Nuclear Physics, Academy of Sciences, USSR). Sov. J. Nucl. Phys. 
(Engl. Transl.); 23: No. 6, 631-632(Jun 1976). 

Inelastic neutron acceleration and retardation cross sections 
are calculated in the Hauser-Feshbach formalism. In the 0.02—2- 
MeV range the acceleration cross section is on the order of tenths of 
a barn. For the Sr®’ nucleus the mean energy given to a neutron in a 
single collision is positive up to 0.5 MeV. Thus, the isomeric nucleus 
acts not as a moderator but as an accelerator of neutrons. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


RADIOACTIVE DECAY 


21174 Angular correlation between ejected L electrons and a 
particles in *!°Po decay. Fischbeck, H.J.; Freedman, M.S. (Chemis- 
try Division, Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev., A; 15: No. 1, 162-171(Jan 1977). 

The angular correlation between a particles and electrons 
emitted from the L atomic shell during 21°Po a decay has been 
measured over an angular range from 0° to 90° for electrons in the 
energy range from 5 to 20 keV. The angular distribution of the a 
particles in the forward hemisphere with respect to the direction of 
the electrons was found to be almost isotropic with no strong 
forward peaking. Implications of this result on the hypothesis of 
electron pickup by a particles are discussed. (AIP) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 21167 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21158, 21160, 21167, 21172 


21175 (CONF-760715—P2, pp 1461-1465) Study of the spin- 
orbit term of the spherical optical model potential by large angle fast 
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neutron elastic scattering angular distribution measurements. Ram- 
stroem, E.; Wiedling, T. (Atomic Energy Co., Studsvik, Sweden). 
1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

Polarization angular distribution measurements are considered 
to be useful in studying the spin-orbit term of the optical model 
potential. However, with regard to the study of fast neutron scatter- 
ing polarization effects, the experimental technique is not trivial and 
the precision is usually limited. The spin-orbit term can also be 
studied by the observation of neutron elastic scattering angular 
distributions at large angles. This is obvious from optical model 
calculations with a spherical potential which demonstrate that the 
inclusion of a spin-orbit term, as well as the choice of the numerical 
value of its depth, can cause quite drastic changes in the neutron 
elastic scattering angular distributions at backward angles. Conse- 
quently, the study of differential cross section distributions at these 
angles is potentially a sensitive method of testing the spin-orbit 
concept. In the present work differential cross sections have been 
measured for the elements Fe, Co, In, and Bi at an incident neutron 
energy of 7.0 MeV for scattering angles up to 174°. Comparisons 
between measured and calculated data show that the experimental 
cross sections for the elements studied are in good agreement with 
calculations using a potential depth for the spin-orbit term of 6 MeV 
for Fe and Co and of 4 MeV for In and Bi. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 21169, 21170, 21171, 21173, 21177 


RADIOACTIVE DECAY 


21176 Comment on The determination of '*°I and '?°I using an 
intrinsic germanium detector for x-ray spectroscopy’. Fullbright, H.J. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Health Phys.; 31: No. 
1, 81(Jul 1976). 

Reference is made to an article by Daly et al (Health Phys.; 
29:753 (1975)) in which the authors have stated ‘The Ka x-rays at 
27.5 and 27.2 keV for !*°I and 29.7 and 29.4 keV for '*°I could easily 
be resolved...’. It is here claimed that throughout the article the 
implication of two x-ray series for different isotopes of the same 
element is perpetrated, when, in fact, the x-rays in question are not 
from iodine at all but from the daughter products tellurium and 
xenon. Careful use of terminology is urged when characteristic x-ray 
mes to prevent misinterpretation of the physical processes in- 
volved. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 21197 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21158, 21172, 21175, 21197 


21177 (CONF-760715—P1, pp 99-116) Fast radiative capture. 
Bergqvist, I. (Univ. of Lund, Sweden). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

A review of recent developments in theory and experiment of 
fast neutron radiative capture will be presented. The experimental 
data on heavy nuclei in the neutron energy range of 5 to 15 MeV 
strongly support the interpretation in terms of direct and semidirect 
capture processes. However, difficulties were encountered in the 
theoretical description of the interaction between the incident neu- 
tron and the target nucleus. These difficulties are most conspicuous 
for light nuclei. For these nuclei recent measurements indicate a 
relatively strong contribution of compound nuclear reactions in this 
energy range. This observation would help to find an appropriate 
formulation of the icle-nucleus interaction. Several problems 
remain unsolved in fast neutron capture at energies below 5 MeV. 
Unfortunately, little new information is available in this energy 
range. Previous studies on ‘y-rays from neutron capture and (d,py) 
reactions on heavy nuclei (A < 90) have shown that the results can 
be interpreted in terms of a y-ray strength function for El transitions. 
Some aspects of this strength function will be discussed. Recent 
activation measurements of fast neutron capture cross sections have 
revealed serious errors in former activation cross section values 
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caused by low-energy secondary neutrons from reactions such as 
(n,2n) and (n,n’) in target and sample material. The most notable 
errorsoccur for deformed nuclei at a neutron energy of 14 to 15 
MeV, but the influence of secondary neutrons can be significant also 
at considerably lower neutron energies. 


21178 (INDC(NDS)—69, pp 129-134) US task force report on a 
ENDF format. Dunford, C.L. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Dec 1975. 
trom Consultants’ meeting on charged eae nuclear data 
(CPND) compilation; Vienna, Austria (8 Sep 1975). 
Published in summary form only. 
In Consultants’ meeting on charged a nuclear data 
(CPND) compilation, Vienna, 8-12 September 1975. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21169, 21170 


21179 (CONF-760715—P1, pp 421-450) Nuclear-structure as- 
pects of theoretical neutron physics. Soloviev, V.G. (Joint Inst. for 
Nuclear Research, Dubna, USSR). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

The structure of neutron resonances is studied on the basis of 
the semimicroscopic nuclear theory. Few-quasiparticle components 
of the wave functions of neutron resonances are calculated which 
determine the neutron and radiational strength functions. It is stated 
that it is necessary to clarify the role of their many-quasiparticle 
components. The structure of neutron resonances is studied within 
the framework of the — approach based on the operator form 
of the wave functions. The role of three-quasiparticle components in 
the wave functions of neutron resonances is studied and the cases of 
validity of the valence neutron model are pointed out. It is shown 
that the experimental information about the structure of neutron 
resonances is limited to few-quasiparticle components which are of 
10-%-10-® part of the normalization of their wave functions. To 
study the structure of neutron resonances it is necessary to find the 
values of many-quasiparticle components of the wave functions. The 
ways of experimental finding of these components based on the 
study of y-transitions between highly excited states are discussed. 
The fragmentation of single-particle states in deformed nuclei is 
studied within the framework of the model based on the quasiparti- 
cle—phonon interactions. The S-, p-, and a-wave neutron strength 
functions are determined. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


21180 Gamma-ray deexcitation of 0*, 2* states in '** Qs, 
Macphail, M.R.; Casten, R.F.; Kane, W.R. (Brookhaven National 
wt Upton, N.Y. (USA)). Phys. Lett., B; 59: No. 5, 435-4398 Dec 
1975). 

The y-ray deexcitation of eight 0* states in *** Os was 
studied with the (n,y) reaction. For all eight 0* states the d ula- 
tion was primarily to the 2*/sub y/ rat than to the 2 ou g/ 
level. The 2* level above the lowest excited 0* state in each nucleus 
was found to decay predominantly to the excited 0* level. Compari- 
sons of these results to the longitudinal correspondence model and to 
the calculations of Kumar and Barranger are made. 


21181 High-spin states of '”* '°Yb studied in Coulomb excitation 
with Kr and Xe beams. Ward, D.; Colombani, P.; Lee, I.Y.; Butler, 
P.A.; Simon, R.S.; Diamond, R.M.; Stephens, F.S. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Nucl. Phys., A; 266: No. 
1, 194-214(2 Aug 1976). 

Rotational states up to spin 20* (18*) in ‘Yb ('7*Yb) have 
been Coulomb excited using beams of '*Xe. Lifetimes up to and 
including the 14* state have been measured using Doppler-broad- 
ened lineshape techniques with **Xe and “Kr beams. An annular 
gas-scintillation counter has been developed in order to ‘orm 

icle-y coincidence studies. Moments of inertia in '* *”®Yb 
have very regularly, showing no signs of backbending effects. The 
measured lifetimes are in agreement with the rotational model pre- 
dictions, and the measured cross sections for Coulomb excitation of 
the high-spin states are in agreement with the semiclassical Win 
de Boer calculation. 


NUCLEAR PHYSICS 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21158, 21172, 21180, 21181 


21182 (CONF-760715—P2, pp 1334-1336) Direct excitation ef- 
fects in **Sm, ‘7° '7* ®°Hif and '*? 1% 186W que to inelastic scattering 
of “low-energy” neutrons. Andreev, E.A.; Basenko, V.K.; Sit’ko, S.P. 
(Kiev State Univ., USSR). 1976. 

4 From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

The (n,n’y) reaction on *Sm, Hf enriched with '*Hf iso- 
tope, and on natural tungsten (E/sub n/ = 2.75 MeV) was studied 
by means of the associated-particles method for DD neutrons. Ex- 
perimental results contradict the Hauser-Feshbach predictions, indi- 
cating the direct excitation of some collective levels. 


21183 Neutron resonances in '**Re and '*’Re. Namenson, A.L; 
Stolovy, A. (Naval Research Lab., Washington, D.C. (USA)); 
Harvey, J.A. (Oak Ridge National Lab., Tenn. (USA)). Nucl. Phys., 
A; 266: No. 1, 83-108(2 Aug 1976). 

Ina veo wed oe freemen, neutron ——— - 
spectra corresponding to 1 an eV capture y-ray thresholds 
were emma | for the target isotopes ** OORe. The data were 
analyzed from the point of view of level spacings as well as interme- 
diate structure. A method was developed for estimating the neutron 
widths of the resonances even in those cases where the neutron 
widths are comparable to the y-widths. On the basis of this analysis 
it was decided which resonances were most likely to be due to p- 
wave capture. While some unusual behavior was observed, there is 
no conclusive evidence for intermediate structure. The statistics of 
level spacings agree with the long range ordering described in the 
theory of Dyson and Mehta, and are inconsistent with an uncorrelat- 
ed Wigner distribution. Energies, estimated neutron widths and 
wave probabilities (if over 10%) for 488 resonances in '**Re and 335 
eae in '*’Re are tabulated for the energy range 24 eV to 2 

eV. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 21180 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21158, 21162, 21172, 21175 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO 10 CITATION(S) 21169, 21179 


21184 (CONF-760715—P1, pp 611-638) Neutrons and energy. 
Fowler, J.L. (Oak Ridge National Lab., TN). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

Measurements in neutron physics constitute the major needs 
from nuclear physics required for the energy problem. There is a 
large economic payoff for precision in the cross sections needed to 
optimize the design and operation of power reactors. In particular, 
there is a pressing need for accurate standards to determine neutron 
flux at energies from thermal and 14 MeV. The R matrix 
formalism has shown that some of the reactions used to measure 
neutron flux are questionable standards. Since the safety of fast 
reactors depends to a large extent on doppler broadening of narrow 
neutron resonances in the keV energy region much more basic 
research is required on neutron resonances and in particular on 
multi-level effects. The management of long lived radioactive waste 
arising from buildup of transuranium isotopes in power reactors 
requires the measurement of the neutron cross sections of these 
highly radioactive isotopes. The design of fusion reactors producing 
14 MeV neutrons demands detailed knowledge of the interaction of 
fast neutrons with nuclei in the thermal to 14 MeV energy range. 


SPONTANEOUS AND INDUCED FISSION 


21185 (CONF-760715—P1, pp 641-724) Neutrons and fission. 
Michaudon, A. (Centre d'Etudes de Bruyeres-le-Chatel, Montrouge, 
oe 1976. 
rom International conference on the interactions of neutrons 
Coal 19765 Lowel!, Massachusetts, United States of America (USA) 
1 ; 
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In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

A major breakthrough occurred in fission this past decade 
with the discovery of the double-humped fission barrier, which can 
explain in a coherent manner many aspects of fission. The present 
situation is briefly reviewed, with special emphasis on the contribu- 
tion of fission induced by neutrons. This review includes: The 
calculation of the fission barrier using the Strutinsky procedure and 
the comparison of measured and calculated barrier heights; The 
fission isomers with the systematics of their half-lives; The properties 
of fission induced by resonance neutrons, with special emphasis on 
properties of **°U and **°Pu fission resonances, as compared to the 
predictions of the fission channel theory of Bohr, and intermediate 
structure effects; The structure effects in near-threshold fission cross 
sections, stressing the interest of recent results on the 7°?Th fission 
cross section which seem to demonstrate the existence of a third 
minimum in the fission barrier; The dynamical effects in the fission 
process with special consideration paid to the concept of dynamical 
fission barriers and damping effects in the low-energy fission of 
240Py. 


21186 (CONF-760715—P1, pp 725-776) Neutron induced fission 
of *°U, 7°5U, and 7*°Pu. Hooshyar, M.A. (Pahlavi Univ:, Shiraz, 
Iran); Comapni-Tabrizzi, B.; Malik, F.B. 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

The observed change in the percentage mass yield and total 
kinetic energy spectra in the fission of 7°°U, and 7°°Pu were ana- 
lyzed by incident neutrons of thermal, 7 MeV, and 15.5 MeV 
energies and in the fission of 7*5U by incident neutrons of thermal, 7 
MeV, 15.5 MeV, and 22.0 MeV energies within the context of the 
statistical theory of Weisskopf-Ewing-Newton-Ericson and using the 
recently proposed external barrier between the saddle and the scis- 
sion points. The transmission functions are calculated using a set of 
coupled equations in the exit channels and the level density formulas 
of Gadioli and Zetta. The computed results indicate that the model 
can account for the observed variation of the percentage mass yield 
spectra and the total kinetic energy in each case. Furthermore, we 
have calculated the most probably kinetic energy in the fission of 
235) and found it to agree with the observed ones. A calculation of 
the same quantities for the spontaneous decay of 7*U, *°U, and 
240Pu and the associated absolute spontaneous fission half-lives also 
agree with observation. The prediction of the kinetic energy and 
percentage mass yield spectra associated with the fission from an 
isomer state of **°Pu are in accord with the recent measurements 
and will be presented for the fission from isomer states of **U and 

U. 


21187 Microscopic and macroscopic calculations of one-body 
damping in fission. Boneh, Y.; Blocki, J.P.; Myers, W.D. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Phys. Lett., B; 63: 
No. 3, 265-268(2 Aug 1976). 

A microscopic method for calculating the damping of collec- 
tive motion into intrinsic states is described. For a particular exam- 
ple, the excitation of neutron levels in the fission of 7°*U, the results 
of this method are compared with a simple semi-classical approach 
based on the kinetic theory of gases. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 21189 


21188 Reduced transition probabilities for high-spin states in 
232Th. Guidry, M.W.; Butler, P.A.; Colombani, P.; Lee, I.Y.; Ward, 
D.; Diamond, R.M.; Stephens, F.S. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.); Eichler, E.; Johnson, N.R.; 
Sturm, R. (Oak Ridge National Lab., Tenn. (USA)). Nucl. Phys., A; 
266: No. 1, 228-252(2 Aug 1976). 

The lifetimes and reduced transition probabilities for spins 6* - 
18* in the ground-state rotational band of **?Th have been measured 
by recoil-distance, Doppler-broadened lineshape, and multiple Cou- 
lomb excitation methods using *“*Kr and '*Xe projectiles. Within 
the limits of experimental uncertainty, transition probabilities from 
all of the methods are consistent with those of a good rotor for spins 
6*-18*. The descrepancy with the prediction of simple §-band 
mixing and centrifugal stretching models is discussed. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21158, 21172, 21188 
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SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 21162, 21185 


21189 (CONF-760715—P1, pp 254-271) Spin determination of 
fission resonances. Keyworth, G.A. (Los Alamos Scientific Lab., 
NM). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

Spin determination of neutron induced fission resonances is 
important to the basic understanding of the fission process and, in 
— to understanding both the role and the nature of the 
ission transition states. Of the several experimental techniques 
which have been used in the past for determining spins in fissionable 
nuclei, only the technique using a polarized neutron beam and a 
polarized — seems to be definitive. For the fissionable isotopes it 
is assumed that certain fission resonance properties, such as v, the 
number of neutrons emitted in fission, and the kinetic energy and 
mass distribution of the fragments are strongly correlated with either 
the spin J or the spin projection K on the nuclear symmetry axis. 
However, the question of whether J or K plays the definitive role 
remains unanswered. Although it has also long been assumed that K 
= J for nuclear ground states, even this assumption has never been 
experimentally verified. Experimental techniques and results using 
polarized neutrons and polarized and aligned targets are reviewed 
and the program currently being pursued in this area is described. 
Also recommendations are made for future measurements which are 
seen as most important in contributing to an understanding of the 
fission process. 


21190 (CONF-760715—P2, pp 1419-1423) Fission cross sections 
of 7°U and 7°°Pu for neutrons with energies of 2, 24, 55 and 144 keV. 
Zhuraviev, K.D.; Kroshkin, N.I.; Karin, L.V. (V.I. Lenin Research 
Inst. of Atomic Reactors, Dimitrovgrad, USSR). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

Results were reported for the measurement of the fission 
cross section of 7°5U and ?*°Pu and of the fission cross section ratio 
by neutrons released by the transmission of neutrons from the SM-2 
reactor ——- Sc, Fe, and Si shields. For neutrons at 2, 24, 55, and 
144 keV the following fission cross sections were obtained: for 7*>U 
the values of 6.69 +- 0.13, 2.26 +- 0.05, 1.92 +- 0.04, and 1.49 +- 
0.03; and for 7°*Pu the values of 3.97 +- 0.08, 1.73 +- 0.04, 1.58 +- 
0.03, and 1.50 +- 0.03 barns. The fission cross section ratios were 
0.593 +- 0.018, 0.765 +- 0.023, 0.823 +- 0.026, and 1.010 +- 0.030. 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 21137, 21197 


21191 (CONF-760715—P1, pp 451-492) Microscopic calcula- 
tions of the optical-model potential. Jeukenne, J.P. (Univ., Liege); 
Lejeune, A.; Mahaux, C. 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

A critical survey is presented of several recent microscopic 
calculations of the optical-model potential for nucleons. Special 
emphasis is laid on those calculations which are sufficiently realistic 
to impose ——r constraints on the parametric expressions used 
in the analysis of the experimental data. 


21192 (CONF-760715—P1, pp 495-524) Spectrum fluctuations 
and the statistical shell model. Mello, P.A.; (Univ. Nacional Auton- 
oma de Mexico, Mexico City); Flores, J.; Brody, T.A.; French, J.B.; 
Wong, S.S.M. 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

A survey is presented of the main recent advances in the 
theory and experimental data of spectrum fluctuations. It is shown 
that level fluctuations, and in particular spacing distributions, follow 
certain general rules, which are reviewed in detail. 


21193 Variable moment of inertia (VMI) model and theories of 
nuclear collective motion. Scharff-Goldhaber, G. (Brookhaven Na- 
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tional Lab., Upton, NY); Dover, C.B.; Goodman, A.L. Annu. Rev. 
Nucl. Sci.; 26: 239-317(1976). 

The treatment of the variable moment of inertia (VMI) model 
and theories of nuclear collective motion covers the interplay be- 
tween the results of these empirical studies and the formation of 
various nuclear models, the VMI model, relation between moment 
of inertia and transition quadrupole moment, transitions from the 
VMI phase, phenomenological generalizations of the VMI model for 
the low spin region, phenomenological band mixing models for the 
VMI and backbending regions, microscopic calculations of the VMI 
ie emer and the ree—Fock—Bogoliubov approach to the 

MI region and backbending. 172 references. (JFP) 


21194 Excitation of giant multipole resonances through inelastic 
scattering. Bertrand, F.E. (Oak Ridge National Lab., TN). Annu. 
Rev. Nucl. Sci.; 26: 457-509(1976). 

The review of giant multipole resonance excitation through 
inelastic scattering of medium-energy electrons and nuclear projec- 
tiles, provides a summary of the experimental evidence for the new 
giant resonances in which topics with apparent discrepancies, sys- 
tematic trends of the new resonances, and a brief discussion of some 
recent microscopic calculations of excitation of giant resonances by 
inelastic scattering. (JFP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 21137 


21195 (CONF-760715—P1, pp 13-62) Recent advances in neu- 
tron physics. Feshbach, H. (Massachusetts Inst. of Tech., Cam- 
bridge). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

In reviewing the past decade of progress in neutron physics, 
the importance of the neutron as an uncharged projectile in nuclear 
interactions is stressed. A preliminary survey of some of the difficul- 
ties and developments in neutron instrumentation is presented, and 
mention is made of the importance of the elucidation of quantum 
numbers, such as spin, for neutron resonances. Commencing the 
main part of the survey with a consideration of elastic neutron 
scattering and its description in terms of the optical model, and 
tracing its connection with inelastic scattering, a discussion is given 
of the latest progress in establishing the parametric form of the 
optical potential, and of the use of coupled-channel and fluctuation 
formalisms. Consideration is also given to multistep processes, with 
especial reference to the treatment of sequential reactions. An impor- 
tant fairly recent development is the detailed formulation of the 
effects of pre-equilibrium processes upon measured cross sections, 
and this is discussed at some length. An account is given of a general 
statistical theory developed by Kerman, Koonin and Feshbach from 
1972-76, and its consequences are described, several illustrative 
examples being given. Finally, some discussion is presented of door- 
way state effects and related phenomena, and attention is drawn to 
further theoretical developments that will form the subject of invi- 
tedpapers to be presented later in the Conference program. 


21196 (CONF-760715—P1, pp 76-95) Resonance neutron cap- 
ture. Bird, J.R.; Boldeman, J.W.; Allen, B.J.; deL Musgrove, A.R.; 
Kenny, M.J. (AAEC Research Establishment, Lucas Heights, Aus- 
tralia). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

Many results are now available showing large variations in 
radiative widths, correlations between ['/sub y/ and [’/sub n/ as 
well as preferred El and MI transitions to single particle final states. 
These can be explained by assuming that I'/y contains a compound 
nucleus component (well defined from earlier work on complex 
nuclei) plus valence nucleon transitions (dependent on I'/sub n/ and 
S/sub fy plus particle-hole components (dependent on S/sub f/). 


21197 (CONF-760715—P1, pp 204-240) Fast neutron scattering: 
reaction mechanisms and nuclear structure. Ferguson, A.T.G. 
(Atomic Energy Research Establishment, Harwell, Eng.); van Heer- 
den, I.J.; Moldauer, P.; Smith, A. 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

The experimental and theoretical understanding of fast neu- 
tron (n;n), (n;n’) and (n;n’,y) processes is outlined in the context of 
reaction mechanisms and nuclear structure. The objective is a unified 


NUCLEAR PHYSICS 2163 


aw sa representation of the properties of medium (fluctuating) and 
-deformed nuclei at relatively low energies (less than or equal 
to 5 MeV) where compound-nucleus and direct reactions are promi- 
nent and where inelastic neutron processes provide insight into 
nuclear structure not otherwise easily available. The co; tion of 
physical concepts and experimental observation is illustrated by 
selected studies of neutron scattering and associated processes (e.g., 
total neutron cross sections, strength functions) employing both high 
and average experimental energy resolutions. Present and potential 
experimental capability to provide quantitative physical information 
is noted including techniques and sources. Model concepts and 
parameters relevant to energy averaged a (optical model), 
compound-nucleus reactions (statistical model and fluctuations), col- 
lective phenomena (couple-channel model) and nuclear structure are 
discussed. Applications of these models to measured cross séctions 
and associated ——— are made to determine structural ies 
of nuclear states. sensitivities of cross sections to various phys- 
ical model parameters are discussed. 


21198 (CONF-760715—P1, pp 243-253) Fluctuation enhance- 
ments of compound cross sections for elastic, directly coupled, and 
Dw channels. Moldauer, P.A. (Argonne National Lab., 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

Most average compound nucleus cross sections are well 
specified by the Hauser-Feshbach formula which requires only a 
knowledge of all channel transmission coefficients. There are, how- 
ever, three types of ey tere cross sections whose values may be 
enhanced compared to Hauser-Feshbach. Corresponding reductions 
affect cross sections for competing channels. Compound elastic cross 
sections are enhanced by a factor depending upon the distribution of 

ial widths. The maximum elastic enhancement is by a factor of 3 
in the limit of isolated resonances and by a factor of 2 in the limit of 
overlapping resonances. Compound reaction cross sections between 
directly coupled channels may be enhanced by a factor not exceed- 
ing the elastic enhancement. Its value depends both on the strength 
of the direct interaction and the relative phase of the direct S-matrix 
element. Large effects are limited to cases where the determinant of 
Satchler’s penetrability matrix is near zero (causality limit). Both of 
the above effects arise from correlations of entrance and exit channel 
partial widths. The fluctuation of total widths may cause very large 
enhancements of small compound cross sections between weakly 
absorbed channels that compete with a few strongly absorbed chan- 
nels. In the case of one or two competing strong channels the 
magnitude of this enhancement factor is theoretically unlimited. For 
N competing strong channels (N <2), the maximum enhancement is 
(1-2/N)"*. The theoretical values and methods of computation of 
these three types of enhancement are discussed and are compared 
with the results of real and computer experiments. 


21199 (CONF-760715—P1, pp 525-539) Neutron reactions. 
Lane, A.M. (UKAEA, Harwell, Eng.). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

A survey of neutron reactions is presented, including estab- 
lished phenomena and recent developments. Special mention is made 
of developments in the theory of radiative capture as a process 
involving the interplay of various mechanisms (direct, semidirect, 
and compound) manifesting the close relation between nuclear 
reactions and nuclear structure. 


21200 (CONF-760715—P2, pp 1083-1109) Optical model poten- 
tial based on the folded Yukawa model. Prince, A. (Brookhaven 
National Lab., Upton, NY). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume II. Joint, parallel and papers sessions. 

In an effort to overcome or lessen the degree of ambiguity 
inherent in the various potential parameters, a calculation of the 
Optical Model potential for analyzing the scattering of nucleons by 
nuclei has been carried out. The real part of the potential was 

ined from an assumed nuclear-matter distribution folded with 
a nucleon-nucleon interaction of Yukawa type. The magnitude of the 
potential depth was determined by calculating the total binding 
energies for a wide range of nuclei. As a first approximation, a 
constant nucleon density was assumed. This produced a potential 
with a shape that prescribed a “simulated” Woods-Saxon form with 
the usual half-way radius and diffusivity. The phenomenological 
imaginary potential was assumed to be of a surface derivative type 
given by C/sub dr//sup dV(r)/ of the folded potential. The param- 
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eters derived from this “simulated’’ Woods-Saxon potential have 
been used to describe the neutron scattering and reaction cross 
sections for the chromium isotopes. 


21201 Importance of the non-open N-N force and of the exchange 
potential for elastic scattering of alpha particles. Eisen, Y.; Day, B. 
(Argonne National Lab., Ill. (USA)). Phys. Lett, B; 63: No. 3, 253- 
256(2 Aug 1976). 

Using N-N forces that fit two-body scattering data, the direct 
and exchange parts of the alpha-nucleus potential are generated. The 
exchange term is not negligible, and elastic alpha-nucleon scattering 
is fitted well. 


NUCLEAR MODELS 


21202 Thomas-Fermi approximation of the kinetic energy densi- 
ty. Wong, C.Y. (Oak Ridge National Lab., Tenn. (USA)). Phys. Lett., 
B; 63: No. 4, 395-398(16 Aug 1976). 

For finite nuclei the Thomas-Fermi (TF) approximation is 
examined for the kinetic energy density and its correction terms 
proposed by various authors. While the TF approximation gives 
very good representation in the interior of the nucleus, the correc- 
tions introduced by Kirzhnits and others improve the agreement at 
the surface, but at the same time, worsen the agreement near the 
central region. The TF approximation, introduced by Baltin and 
others, is found to be erroneous for finite systems. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 21089, 21135, 21163, 21221 


21203 (AD-A—019410) Gamma, neutron, and secondary gamma 
transport in infinite homogeneous air. Volume II. Edited results. Final 
report. Burgio, J.J. (Air Force Weapons Lab., Kirtland AFB, 
N.Mex. (USA)). Dec 1975. 253p. (AFWL-TR—75-303(Vol.2)). 
NTIS $9.00. 


This report describes the results of infinite homogeneous air- 
transport calculations of neutrons, and prompt and secondary 
gammas. The results are presented in tabular form. The one-dimen- 
sional discrete-ordinates computer code, ANISN, was used to calcu- 
late neutron, neutron-induced gamma (secondary gamma) and 
prompt-gamma scalar fluences. Detailed group-scalar fluences are 
presented for 58 energy bands at 18 range points from 50 to 7200 
meters for neutrons and secondary gammas, and at 17 range points 
from 50 to 6000 meters for prompt gammas. Angular fluences are 
not included as part of the output, due to the amount of data that 
would be involved. An assessment of the accuracy of the calcula- 
tions is also included in the report. The report consists of two 
volumes. Volume I describes the calculations and discusses the 
a The results are presented in tabular form in Volume II. 
aut! 


21204 (UCID—17193) Comparison of the LLL HANDYL76 
code with three Stanford Linac experiments. Carson, J.K. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jun 1976. 
Contract W-7405-ENG-48. 59p. Dep. NTIS $4.50. 

HANDYL76, the Lawrence Livermore Laboratory version 
of SANDYL, the multidimensional Monte Carlo electron/photon 
computer code, was compared with experimental work performed 
on the Stanford Mark III Linear Accelerator. The three pieces of 
experimental work involved bombardment of Al, C, Cu, Sn, and Pb 
by using 185-MeV electrons, electron-induced cascade showers in 
Cu, Sn, and Pb at 900 MeV, and cascades in H2O and Al at 1 GeV. 
Agreement between experiment and code calculations were good for 
the 900-MeV work, but only the aluminum at 185 MeV was within 
associated uncertainties for the major part of the target. Although 
good agreement was attained at 1 GeV in aluminum, the H2O at 1 
GeV produced moderate variations. Possible reasons for the differ- 
ences obtained are discussed. 89 figures, 16 tables. 


21205 Irradiation of parylene disks with a 1.06 zm laser. Haas, 
R.A.; Mead, W.C.; Kruer, W.L.; Phillion, D.W.; Kornblum, H.N.; 
Lindl, J.D.; MacQuigg, D.; Rupert, V.C.; Tirsell, K.G. (Lawrence 
Livermore Laboratory, University of California, Livermore, Califor- 
nia 94550). Phys. Fluids; 20: No. 2, 322-338(Feb 1977). 

Parylene (CsHs) disks have been irradiated with Nd:YAG- 
glass laser pulses focused to flux levels in the 10° to 1077 W/cm? 
range. The flux level was varied by changing the pulse length (50— 
150 psec), the laser energy (S—15 J), and the axial position of the 
target with respect to the f/1.1 focusing lens. An extensive array of 
diagnostics was used to measure the temporal and energy distribu- 
tion of the focused laser light at the target, the temporal and angular 
distribution of the scattered laser light, the x-ray spatial and spectral 
emission characteristics, and the emitted ion and electron energy 
distributions. The experimental results, together with two-dimen- 
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sional numerical simulations imply absorption via collective process- 
es, laser generation of suprathermal electrons, and transport inhibi- 
tion consistent with the presence of mega-Gauss level thermoelectric 
magnetic fields. (AIP) 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 19762 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 21155, 21203 


21206 (CONF-760715—P1, pp 117-142) Ultracold neutrons. 
Luschikov, V.I. (Joint Inst. for Nuclear Research, Dubna, USSR). 
1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

In 1959 Zeldovich pointed out to the possibility of storage in 
a closed vessel of very slow neutrons with energies below less than 
or equal to 10-7 eV noting that one may achieve the storage time up 
to the lifetime of a free neutron before B-decay (~ 10° sec). This 
possibility is due to the effective repulsing potential which describes 
the interaction of slow neutrons with many substances employing a 
strong suppression of inelastic processes in the reflection of ultracold 
neutrons {UCN). In a series of experiments beginning 1968 the 
effective methods were developed of obtaining pure UCN beams 
from the maxweilian spectrum of thermal neutrons. The UCN beams 
of intensity about 10° n/sec and density up to 10? n/liter were 
obtained at the reactors with thermal neutron flux of 5 x 10'* n/cm? 
sec. Such UCN beam parameters allow to measure easily the UCN 
storage time in different vessels and under different conditions. 
Maximum UCN storage time achieved in the experiments is about 
400 sec and it is much shorter than that theoretically estimated. Both 
theoretical and experimental search for the explanation of this dis- 
crepancy was undertaken but no satisfactory result had been ob- 
tained as yet. Nevertheless the already obtained value of the UCN 
storage time permits one to perform at high flux reactors experi- 
ments on the search for the electric dipole moment of the neutron 
and on the determination of the lifetime of a free neutron before B- 
decay. Moreover, one may consider ultracold neutrons as a specific 
quantum gas of elementary particles, which properties are an inter- 
esting field for investigation. 


21207 (Juel—1279) Results of the contribution to the EWGRD 
intercomparison of unfolding codes for neutron spectra evaluation, 
performed by means of the RFSP-JUEL programme. Fischer, A. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Zentra- 
Praag Brennelement- und Bestrahlungstechnologie). Mar 1976. 
21p. INIS. 
° 9 figs.; 5 tabs.; 4 refs. 

The EURATOM Working Group on Reactor Dosimetry has 
organized 1974 an a of unfolding ~ rammes. One 
contribution made in the Kernforschungsanlage Juelich GmbH is 
gs here. The calculation were made by means of the RFSP- 

UEL Unfolding Programme. The spectra were unfolded using 
different guess spectra, different numbers of points and different 
interpolation formulas between the energy points. An error analysis 
was made using a new method to determine the energy intervals 
where the unfolding procedure improves the spectrum. 


21208 Limitations on the accuracy of polarized-neutron diffracto- 
metry. Moon, R.M.; Koehler, W.C. (Oak Ridge National Lab., Tenn. 
(USA)); Shull, C.G. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Physics). Nucl. Instrum. Methods; 129: No. 2, 515- 
519(15 Nov 1975). 

The magnetic force on a neutron as it enters a Se 
magnet can influence the results of polarized-neutron diffraction 
experiments. The position of the Bragg peak is slightly different for 
neutrons in the two spin states, and the peak intensity is slightly 
different. The magnitudes of these effects are calculated, and experi- 
mental evidence confirming the peak shift calculation is presented. 
Suggestions for experimental procedures to minimize these effects 
are presented. The discussion is directed toward experiments in 
which flipping-ratio accuracies approaching 5x10~° are desired. 


MEDICAL PHYSICS 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


REFER ALSO TO CITATION(S) 20773 


21209 (CONF-760539—, pp 25-28) Development of the National 
Bureau of Standards low-energy-photon-emission-rate radioactivity 
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standards. Hutchinson, J.M.R.; Mann, W.B.; Mullen, P.A. (National 
Bureau of Standards, Washington, DC). 197 6. 
From ERDA ——— on x- and gamma-ray sources and 
mario Arbor, Michigan, United States of America (USA) 
ta 
In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 
The National Bureau of Standards has recently ae 
point source ek Ae een standards of e, 
Sr, Cd and 15] standardizations were performed using a 
defined solid angle, Nal(T1) spectrometer that can be operated with 
gas fillings at atmospheric and reduced pressure. The corrections 
applicable to such a spectrometer have vom discussed by W. B. 


DOSIMETRY 


21210 Neutron dose rate for low-energy deuterons on beryllium. 
Howell, R.H.; Barschall, H.H. (California Univ., Livermore (USA). 
me Livermore Lab.). Phys. Med. Biol.; 21: No. 4, 643-645(Jul 

Measurements have been made of the dose rate of neutrons 
from the bombardment of beryllium with deuterons of energies 
below 10 MeV. A small accelerator may be used as a source of these 
less penetrating neutrons for use in radiobiological experiments. The 
dose was measured in a spherical tissue-equivalent plastic ionization 
chamber filled with tissue-equivalent and placed so that the 
geometric center of the chamber was in line with the deuteron beam, 
and 1.0 m from the beam spot. No collimation was used between the 
ionization chamber and the neutron source, and no corrections were 
applied for the difference in response of the chamber to the neutrons 
and the associated small contribution of y-rays. The results are 
consistent with most earlier measurements. 


SOLID STATE PHYSICS 


21211 (LA—6172-MS) Metallic hydrogen: a brief technical as- 
sessment. Gritzo, L.A.; Krikorian, N.H. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Nov 1975. Contract W-7405-ENG-36. 19p. Dep. 
NTIS $4.50. 

A brief technical assessment of the status of international 
research on metallic hydrogen is Ussn ae Research methods are 
outlined; published work in the USSR, the US, and several other 
countries is reviewed. A prognosis is given for metallic hydrogen. 
Potential military applications and future research requirements are 
discussed. A bibliography is included. 


21212 Elektronnoe stroenie i fizicheskie svoistva kristallov. 
(Electron structure and physical properties of crystals). 
Protod’yakonov, M.M.; Gerlovin, I.L. Moscow; Izdatel’stvo Nauka 
(1975). 358p. 

This book is divided into five parts. The first part deals with 
elementary particles and their role in the formation of atomic struc- 
ture. The second section deals with the periodic table, the electron 
structure of atoms and the ionization potentials of atoms. The third 
section discusses the structure of atomic electron shells, and the 
forms of electron shells. The fourth part deals with the structure of 
electron shells in molecules, and the fifth part deals with the struc- 
ture of electron shells in crystals and minerals. Crystal lattice param- 
eters are calculated. (SJR) 


21213 Two-dimensional quantum solid phases of adsorbed mono- 
layers. Dash, J.G. (Brookhaven National Laboratory, Upton, N.Y. 
11973). Sov. J. Low Temp. Phys. (Engl. Transl.); 1: No. 7, 401-419(Jul 
1975). 

Monolayer films of helium and other gases adsorbed on basal 
plane surfaces of graphite exhibit phenomena that indicate numerous 
phases and phase transitions. He* and He‘ at high coverages form 
two-dimensional quantum solids whose structures are incommensu- 
-~ with the mate pen | praphine, —— sharply with the hg 

V3) epitaxial lids occurring at lower cov 

The 2D solid phases melt i in +" Sean manner, while the lattice 
solids show a logarithmic second-order heat capacity peak. No 
monolayer displays a first-order melting transition indicated by a 
very high and narrow anomaly. This meltin Bag Aa ~ 4 - 
related to partial registry conmann the structure o 

and that of the substrate. In N2 there is an apparent alee 
between melting of the 2D type and the disordering of the lattice 
solid, with promotion of atoms to the second layer. Experimental 
methods include calorimetry, nuclear magnetic resonance, vapor 
pressure, and neutron diffraction. (AIP) 


21214 Properties of submonolayer helium films from NMR mea- 
surements. Daunt, J.G.; Hegde, S.G. (Stevens Institute of Technol- 
ogy, Hoboken, New Jersey, USA). Sov. J. Low Temp. Phys. (Engl. 
Transl.); 1: No. 7, 420-421(Jul 1975). 

NMR measurements have been made of He* submonolayers 
adsorbed on Grafoil in the temperature range 0.35 equivalentk to 4.2 
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degreeK. with the ey! fractional 
x=0.20, 0.30, 0.57, 0.76, and 0.96. The cw 
linewidth and susceptibility data. For 0.20< or =x< or =0.76 the 
linewidth was temperature independent t and equal to 0.22 G. For 
=0.96 the line broadened at belo ee BY <> 
a value which is about four times smaller than would be expected for 
a rigid He® lattice. The three higher coverages S dawed © Sy 
behavior in their susceptibility, whereas for x=0.30 and 0 20 devi- 
ations occurred at the lowest temperatures. A discussion of these 
results in relation to other work is given. (AIP) 


21215 (UCRL-Trans—11191-A) Problem of metallic hydrogen. 
Dee NTIS $3 eee from Priroda; No. 4, 66-69(1976). 8p. 
Experimental studies on the possibility of transition of h: 
gen to the metallic state are reviewed. The research involves —. 
ing an ultrahigh static pressure using a thin film of hydrogen 

between rigid anvils of carbonado diamond. (CES) 


21216 (UCRL-Trans—11191-B) Major problem in high-pressure 
physics. Vereshchagin, L.F. Translated from Priroda; No. 4, 70- 
73(1976). 8p. S $3.50. 

— lems of stabilizing metallic hydrogen, i.e., to achieve 
the metastable state of metallic Ce at normal pressure and 
room temperature, are reviewed. (CE: 


21217 a of vibrational modes in an amorphous linear 
chain. Kaplan, T. (Oak Ridge National Lab., TN): Gray, L.J. Phy- 
sica; 83: 310-313(1976). 
The vibrations of an amorphous linear chain are studied usin; 

the Truncated T-Matrix approximation of Berk et al. Calculations o 
the distribution of vibrational modes of an amorphous linear chain 
show excellent agreement with exact numerical results throughout 
the entire frequency range. 


21218 Particle kinetics on one-dimensional lattices with inequiva- 
lent sites. Huber, D.L. (Sandia Laboratories, Albuquerque, New 
Mexico 87115). Phys. Rev., B; 15: No. 2, 533-538(15 Jan 1977). 

A study is made of a stochastic model of particle kinetics on a 
one-dimensional lattice with inequivalent sites. Hard-core interac- 
tions between indistinguishable particles are incorporated by forbid- 
ding multiple occupancy of a site. An exact solution of the rate 
equations is obtained in the equivalent site limit. An analysis of the 
general case is carried out using the linearized rate equations. Ap- 
proximate expressions for the conditional probabilities are derived 
and compared with the solutions obtained by numerical integration 
of the corresponding nonlinear equations. An alternative approach 
based on the master operator is also investigated. (AIP) 


21219 Third-order elastic constants for materials with transverse- 
ly isotropic symmetry. Fritz, 1.J. (Sandia Laboratories, are 1 
fon Mexico 87115). J. Appl. Phys.; 48: No. 2, 812-814(Feb 19 

The scheme of third-order elastic constants (i.e., which con- 
stants are nonzero and relations between dependent constants) has 
been determined for materials possessing es isotropic sym- 
metry. There are 20 nonzero constants, and nine of them are inde- 
pendent. The scheme of the mixed third-order elastic constants is 
also determined by using the equation derived by Brugger, relati 
the adiabatic and mixed constants. There are 39 nonzero mix 
constants, and the relations reducing these to nine independent 
constants are listed. (AIP) 


monolayer cove 
measurements 


SUPERCONDUCTIVITY 
REFER ALSO TO CITATION(S) 20535 


21220 The paraconductivity of one-dimensional granular systems. 
Antsygina, T.N. (Physicotechnical Institute of Low Temperatures, 
Academy of Sciences of the Ukrainian SSR). Sov. J. Low Temp. Phys. 
(Engl. Transl. ); 1: No. 9, 523-525( os 

A one-dimensional chain o peer greens with 
Josephson coupling between them is considered ibsence of 
long-range order in the phase below T/sub c/ for such a system 
po to the existence of a unique ” nductivity” due to the 
Se ten model (Al _ ‘9 the granules, which is calculated exactly for 
the given mod 


Radio- 


through ‘ 
Arutyunyan, IN. (P. N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 1: No. 9, 355-356(Sep 1975). 


21222 Critical currents in bridges of variable 
thickness. ir, G.M.; Likharev, K.K.; Maslova, L.A.; Semenov, 
V.K. Sov. J. Low Temp. Phys. (Engl. Transi.); 1: No. 10, 590-594(Oct 
1975). 
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The influence of a number of factors on the steady-state 
properties of variable-thickness bridges, in particular on the current 
and phase distribution across the bridge and the critical current I/ 
sub c/, are theoretically examined. These factors include the width 
of the bridge W, the shape of the banks and of the applied magnetic 
field. An expression is found for the characteristic size 6/sub J/ of 
current variation across the bridge. The I/sub c/(I/sub H/) charac- 
teristics, where I/sub H/ is the current generating the applied 
magnetic field, are calculated. 


GENERAL THEORY 


21223 The effect of inelastic electron relaxation on characteris- 
tics of the resistive state in a superconductive channel. Galaiko, V.P. 
(Physicotechnical Institute of Low Temperatures, Academy of Sci- 
ences of the Ukrainian SSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 
2: No. 6, 397-399(Jun 1976). 

By use of the Tau -approximation the effect of inelastic 
electron collisions on the value of the upper critical field E/sub c2/ 
for Cooper instability of the normal current state in a superconduc- 
tive channel is considered, together with the penetration depth of the 
nonresonant longitudinal electric field, determined by the kinetics of 
the electron and hole “mixing” process in the superconductor. (AIP) 


21224 Second critical current in a long superconductor film sub- 
jected to a microwave field. Kashchei, V.A. (Institute of ae 
sics and Electronics, Academy of Sciences of the Ukrainian SSR, 
Khar’kov). Sov. Phys. - Solid State (Engl. Transl.); 18: No. 8, 1437- 
1438(Aug 1976). 

The second critical current is calculated using the transient 
Ginzburg-Landau equations.(AIP) 


21225 Superconducting transition widths in applied magnetic 
fields. Koonce, C.S. (National Bureau of Standards, Washington, 
DC). J. Low Temp. Phys.; 24: No. 5/6, 597-610(Sep 1976). 

The width of superconducting—normal transitions for inho- 
mogeneous ellipsoidal superconductors in an applied magnetic field 
is calculated. A simple model is used for the variation in transition 
temperature with position and the range of this variation is assumed 
to be larger than the Landau—Ginzburg coherence length. It is 
found that the decrease in transition width with increasing applied 
magnetic fields at low fields occurs because the boundaries between 
superconducting and normal regions begin to be determined less by 
the inhomogeneities and more by the loss of condensation energy 
between domains, and by sample surface effects. At higher fields, the 
transition width increases with applied field because of the finite 
demagnetization coefficient. 


21226 Hall effect of a dirty type II superconductor near H/sub 
c2/. Imai, S. (Univ. of Lancaster, Eng.). J. Low Temp. Phys.; 24: No. 
5/6, 733-754(Sep 1976). 

The theory of the Hall effect of dirty, type II superconduc- 
tors near H/sub c/2 by Ebisawa based on the free-electron model is 
extended to the case of isotropic but arbitrary energy—momentum 
relation. It is also shown that the detailed form of the impurity 
potential, i.e., the momentum dependence of its Fourier transform, 
which is neglected in Ebisawa’s work, also contributes to the effect 
and its contribution is calculated. The result shows that, besides the 
energy dependence of the density of states and electron velocity near 
the Fermi energy of the host metal, the detailed nature of the 
impurity also has a large influence of the Hall effect. The theory is 
compared with experiment. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 20502, 20518, 20520, 20521, 
20522, 20523, 20524, 20525, 20526, 20532, 20534, 20541, 20543, 
20574, 20594, 20614, 20679 


21227 (AD-A—017398) Research on quantum superconductivity. 
Final report, 1 Jan 1969—31 Mar 1975. Mercereau, J.E. (California 
Inst. of Tech., Pasadena (USA). Div. of Physics, Mathematics and 
Astronomy). Aug 1975. Contract N00014-67-A-0094-0013. 10p. 
NTIS $3.50. 

This report highlights the major accomplishments in super- 
conductivity research at Caltech during the establishment of a new 
laboratory for this purpose. Topics discussed include thin-film for- 
mation, devices, and Josephson junctions. (GRA) 


21228 Effective static thermal, electric, and magnetic characteris- 
tics of a composite superconductor. Golubenko, Y.G.; Reztsov, V.F. 
Sov. Tech. Phys. Lett. (Engl. Transl); 1: No. 9, 344-347(Sep 1975). 


of polar multi-valley semiconductors 


21229 Superconductivity 
and semimetals. Gabovich, A.M.; Pashitskii, E.A. (Institute of Phys- 
ics, Academy of Sciences of the Ukrainian SSR). Sov. J. Low Temp. 
Phys. (Engl. Transl.); 2: No. 6, 340-345(Jun 1976). 
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Superconductivity of multivalley degenerate semiconductors 
and intrinsic semimetals is investigated within the framework of the 
model of polar current-carrier interaction with longitudinal optical 
phonons, with the virtual interband (intervalley) transitions taken 
into account. Dependences are found for the critical temperature of 
the superconducting transition To on the carrier concentration which 
are in qualitative agreement with experimental results for SrTiOs 
and BaPb/sub 1-x/Bi/sub x/Os. (AIP) 


21230 Nonequilibrium excitation in superconductors and phonon 
fluorescence. Aronov, A.G.; Zelikman, M.A.; Spivak, B.Z. Sov. Phys. 
- Solid State (Engl. Transl.); 18: No. 8, 1286-1290(Aug 1976). 

The distribution functions of the quasiparticles and of the 
phonons were calculated for cases of optical and microwave pump- 
ing of excitations into a superconducting film. The shape of the 
_— of the phonons emitted from the sample is discussed. It is 
shown that in the case of microwave pumping, at sufficient intensity, 
the effective temperature of the quasiparticles and phonons with 
@<2A can decrease. (AIP) 


21231 Tomasch effect and superconducting proximity. Nedellec, 
P. (IBM Research Lab., San Jose, CA); Dumoulin, L.; Guyon, E. J. 
Low Temp. Phys.; 24: No. 5/6, 663-694(Sep 1976). 

Tunneling conductance measurements (dI/dV)(V) on thick 
and clean superconducting films (S:) backed by normal metals (M2) 
show geometrical resonance effects, which have been associated 
with the variation deltaA(x) of the pair potential near the interface. 
Analysis is made both theoretically and experimentally of the three 
factors involved in the resonance effect on S:/Mz2 sandwiches where 
one of the films is superconducting. The first factor, period, has 
already received considerable attention and is connected with the 
ratio v*/sub F/d, of the renormalized Fermi velocity and the 
thickness d; of the film S;. It is shown that generally subharmonic 
effects, related to multiple interference effects, are expected. This 
result is demonstrated experimentally on Pb/Mz sandwiches. The 
phase depends on the sign of deltaA(x), the detailed shape of its 
variation, and on the nature of the tunneling process. Unfortunately 
the interplay among these parameters is difficult to analyze, although 
directive tunneling is found to fit better with experiments than the 
generally assumed diffuse tunneling. The amplitude of the resonance 
should be proportional to the change of deltaA(x). The ambiguity in 
the experimental results is pointed out and an experiment that shows 
clearly the role of the superconducting proximity mechanisms is 
described where the proximity on several simultaneously prepared 
Pb/AI films is controlled by deposition of various third upper layers. 
The theoretical discussion is an extension of the Ishii matrix formula- 
tion, itself based on an application of the Andreev scattering process. 


THEORETICAL PHYSICS 


STATISTICAL PHYSICS AND THERMODYNAMICS 


21232 Force—velocity cross correlations and the Langevin equa- 
tion. London, R.E. (Los Alamos Scientific Laboratory, University of 
California, Los Alamos, New Mexico). J. Chem. Phys.; 66: No. 2, 
471-479(15 Jan 1977). 

Cross correlations of the velocity with the total force, the 
mean force, and the fluctuating force are evaluated for the Langevin 
equation and for a generalized version which has been suggested for 
a Brownian particle in an incompressible fluid of nonzero density. In 
the latter case all of the cross correlations follow a power law decay 
with the first ~t~5/? and the second two ~t~%/? for large t so that 
the t~°/? decays cancel. It is shown that the failure to consider the 
effects of these cross correlations leads to inconsistencies, in particu- 
lar, the failure to satisfy the stationarity condition. The cross correla- 
tion of the fluctuating force with the velocity measured at the same 
time gives the rate at which energy is put into the system by this 
force and is shown to be equal to the rate at which energy is lost due 
to the dissipative effect of the mean force. The inertial response of 
the fluid to the motion of the Brownian particle is also evaluated. 
Comparisons are made between the original general treatment by 
Kubo and more recent developments in which a specific frequency 
dependent hydrodynamic drag is used. A relationship between the 
velocity autocorrelation function, the fluctuating force autocorrela- 
tion function, and the velocity—fluctuating force cross correlation is 
proven. (AIP) 


ELECTRICITY AND MAGNETISM 


21233 (SAND—76-0503) Computer modeling technique for elec- 
trically conductive objects, Luette, J.P. (Sandia Labs., Albuquerque, 
oe (USA)). Oct 1976. Contract E(29-1)-789. 16p. Dep. NTIS 


A computer modeling technique is described which can be 
used to predict the response of a regularly or irregularly shaped 
conductive object to electrical excitation. The approach is entirely 
general, easy to formulate, fast to implement, and inexpensive to use. 
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The results of a laboratory experiment conducted on a planar sheet 
of aluminum showed that the predicted response was within an 
average of 8.8 percent of the measured values. 


21234 (UCRL—52029) ABCXYZ: vector potential (A) and mag- 
netic field (B) code (C) for Cartesian (XYZ) geometry using general 
current elements. Anderson, D.V.; Breazeal, J.; Finan, C.H.; John- 
ston, B.M. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 14 Sep 1976. Contract W-7405-ENG-48. 120p. Dep. 
NTIS $5.50. 

ABCXYZ is a computer code for obtaining the Cartesian 
components of the vector potential and the magnetic field on an 
observed grid from an arrangement of current-carrying wires. Arbi- 
trary combinations of straight line segments, arcs, and loops are 
allowed in the specification of the currents. Arbitrary positions and 
orientations of the current-carrying elements are also allowed. Speci- 
fication of the wire diameter permits the computation of well- 
defined fields, even in the interiors of the conductors. An optical 
feature generates magnetic field lines. Extensive graphical and print- 
ed output is available to the user including contour, grid-line, and 
field-line plots. 12 figures, 1 table. 


CONTROLLED THERMONUCLEAR 
RESEARCH 


21235 Plasma physics index. Volume 11, No. 10, 1976. Bibliogra- 
phy, author index, subject index. Leopoldshafen, Ger.; Zentralstelle 
fuer Atomkernenergie-Dokumentation (1976). 151p. 

This bibliography contains 519 references on various aspects 
of plasma physics. (MOW) 


21236 Technology index for plasmaphysics research and fusion 
reactors. Volume 10, No. 10, 1976. Bibliography, author index, subject 
index, appendix. Leopoldshafen, Ger.; Zentralstelle fuer Atomker- 
nenergie-Dokumentation (1976). 46p. 

Included are 226 references on various aspects of controlled 
thermonuclear research. (MOW) 


PLASMA RESEARCH 


21237 Quantum-statistical models for multicomponent plasmas. 
Rozsnyai, B.F.; Alder, B.J. (Lawrence Livermore Laboratory, Uni- 
versity of California, Livermore, California 94550). Phys. Rev., A; 14: 
No. 6, 2295-2300(Dec 1976). 

The Thomas-Fermi-Dirac theory and one that adds Debye- 
Hueckel interaction between particles are described for mixtures. 
The differences in the predictions of the two models are evaluated 
for the mixtures of iron and hydrogen under astrophysical condi- 
tions. (AIP) 


21238 Optically isolated high-voltage trigger system. Henins, 1.; 
Kelly, M.S. (University of California, Los Alamos Scientific Labora- 
tory, Los Alamos, New Mexico 87545). Rev. Sci. Instrum.; 48: No. 2, 
168-170(Feb 1977). 

An optically isolated ey trigger system has been 
built to eliminate ground loop and electromagnetic interference 
problems in the triggering of a pulsed high-voltage plasma experi- 
ment. In this system fast-rising light pulses are generated at the 
trigger source and transmitted through 20 m long glass fiber optics 
cables to detectors, which trigger 7-kV pulsers used to drive high- 
voltage spark gap switches. 7-kV pulsers are battery powered 
and may be floated to the potentials existing on the spark gaps. (AIP) 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 21372, 21396, 21409, 21455 


21239 (EUR-CEA-FC—779) Impurity dependence of some char- 
acteristics of a plasma confined inside a Tokamak. (Association Eura- 
tom-CEA, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Groupe de Recherches sur la Fusion Controlee; CEA 


Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Physique du Plasma et de la Fusion Controlee). Feb 1976. 
31p. (In French). INIS. 

It is shown that many characteristics of the plasma (essential- 
ly formed of electrons and H* and D* ions) strongly depend on the 
presence of impurities. The ion — balance is considered and 
impurities are shown to have an effect on the ion temperature. 
Impurities also modify other characteristics such as the density of 
the slow (H°, D®) neutrals present in the om. ion temperature 
measurement by analyzing the charge exchange neutrals escaping 
from the plasma, capture of the fast neutrals injected for plasma 
heating, H.F. heating at the ion cyclotron frequencies, and current 
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profile peaking, and perhaps consequently the M.H.D. stability of 
the Impurities must also be taken into account to determine 
the lifetime of the energy contained inside the plasma as well as the 
lifetime of the particles. 

21240 (EUR-CEA-FC—808) Coupling antennas for lower hybrid 
wave heating. Takamura, S. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Groupe de 
Recherches sur la Fusion Controlee; CEA Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). t. de Physique du 
Plasma et de la Fusion Controlee). Jan 1976. 33p. INIS. 

Some concrete structures for the coupling of the lower 
hybrid wave to plasmas are investigated. Such antennas have enou 
resistance to allow matching. The power spectrum satisfies t 
accessibility condition. The mechanical structures are simple enough 
to be easily set up in toroidal machines. 


21241 (JAERI-M—6222) Conceptual design of the neutral beam 
injection for the 2000MWt tokamak reactor. Matsuda, S.; 
Yamato, H. (Japan Atomic Energy Research Inst., Tokyo). Aug 
1975. 25p. (In Japanese). INIS. 

e design of a neutral beam injection system for the 
2000MWt tokamak fusion reactor is described. It consists of ion 
source, neutralizing gas cell, ion deflection magnet, energy convert- 
er, magnetic shield and evacuation system, with consideration on 
power efficiency and processing of the cold gas. Twenty-four neu- 
tral beams are introduced into the reactor through 12 injection ports 
in the blanket, Ys pene to the axis of a plasma. A net input 
power of 30MW with energy 120keV should be absorbed in the 
ped low density plasma of 3x10'*cm™? in the initial heating 
phase. 


21242 (PPPL-—-1298) Fast-wave heating of a reactor plasma: 
consideration of two frequency regimes. Stix, T.H. (Princeton Univ., 
N.J. (USA). Plasma Physics Lab.). Oct 1976. Contract E(11-1)-3073. 
11lp. (CONF-760958—4). Dep. NTIS $3.50. 

From 3. international symposium of plasma physics on heat- 
ing in torodial devices; Varenna, Italy (6 Sep 1976). 

Fast-wave heating at omega = n omega/sub ci/, n = 1 or 2, 
is well suited to heating intermediate-size tokamaks such as ATC and 
PLT, but for significantly larger machines, the frequency spectrum 
becomes thickly packed with these modes. Adequate mode selection 
could require elaborate antennas; otherwise, mode overlap may 
produce surface heating of the plasma due to strong near fields at the 
antennas. On the other hand, the large minor radius and high plasma 
density in next-generation tokamaks will accommodate fast-wave 
toroidal eigenmodes at much longer wavelengths and at frequencies 
which are well below all the cyclotron frequencies of ions of the fuel 
gas and of most impurities (carbon, oxygen, iron). Electron transit- 
time and Landau damping provide adequate absorption mechanisms, 
while the high intrinsic Q of the fast-wave modes will allow strong 
coupling to the plasma with minimal antenna structures. The low 
frequency range (1-2 MHz) is also advantageous for coupling togeth- 
er electronic modules to provide several hundred megawatts rf 
heating power. Also interesting to consider is excitation such that 
the Alfven resonance layer is halfway inside the plasma, weakly 
coupled to a m = 0 fast-wave propagating in the plasma core region. 


21243 Electron distribution function in a plasma generated by 
fission fragments. Hassan, H.A.; Deese, J.E. (North Carolina State 
University, Raleigh, North Carolina 27607). Phys. Fluids; 19: No. 12, 
2005-201 1(Dec 1976). 

A Boltzmann equation formulation is presented for the deter- 
mination of the electron distribution function in a plasma generated 
by fission fragments. The formulation takes into consideration ambi- 

lar diffusion, elastic and inelastic collisions, recombination and 
1onization, and allows for the fact that the primary electrons are not 
monoenergetic. Calculations for He in a tube coated with fissionable 
material ee that, over a wide pressure and neutron flux range, 
the distribution function is non-Maxwellian, but the electrons are 
essentially thermal. Moreover, about a third of the energy of the 
rimary electrons is transferred into the inelastic levels of He. This 
raction of —_ transfer is almost independent of pressure and 
neutron flux. (AIP) 


21244 Concentric conduction-type thermal wave moving in 
plasma at a constant speed. Kaliski, S. (Polska Akademia Nauk, 
Warsaw. Instytut Podstawowych Problemow Techniki). Bull. Acad. 
Pol. Sci., Ser. Sci. Tech.; 22: 673-678(1974). 

The profile of a laser pulse necessary to produce a concentric 
and eccentric wave moving in plasma at constant velocity is deter- 
mined. Such solutions are essential for the construction of se 
mate solutions of the problem of laser compression of plasma, 
because they enable us to assess the conditions, under which the 
assumption of constant velocity of the thermal wave (which simpli- 
fies considerably the solution) is justified. 


21245 Ion heating near the lower hybrid frequency. Kozima, H. 
(Shizuoka Univ. (Japan). Dept. of Physics). Nippon Seirigaku Zasshi; 
39: No. 2, 487-491(Aug 1975). 
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In a hot cathode d.c. discharge tube with mercury vapor, the 
rf electric field with a frequency up to 2 MHz was applied between 
an anode and a cathode in a static axial magnetic field. The electron 
temperature measured by a Langmuir _— and the ion temperature 
by an energy analyzer are studied as functions of the applied rf and 
static field parameters. The measured ion temperature markedly 
increased at several frequencies of the applied field. At the same 
time, the parametric excitation of oscillations in the plasma was 
observed by using a panoramic spectrum analyzer. There were 
excited oscillations with the same frequencies as that of the rf field 
which increased ion temperature. These effects are investigated by 
varying the ion density and the magnetic field strength. The results 
are consistent with an interpretation that one of the excited oscilla- 
tions is the lower hybrid oscillation and it decays to heat the plasma. 


21246 Change of mass composition in a confined plasma in ion 

cyclotron heating. Askar’yan, G.A.; Namiot, V.A.; Rukhadze, A.A. 
e. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. Tech. Phys. Lett. (Engl. Transl): 1: No. 9, 356- 
359(Sep 1975). 


21247 Cyclotron heating of a plasma in a toroidal system. Litvak, 
A.G.; Permitin, G.V.; Surorov, E.V.; Fraiman, A.A. Sov. Tech. Phys. 
Lett. (Engl. Transl.); 1: No. 9, 374-375(Sep 1975). 


21248 Theory of plasma heating by fluctuating electric fields. 
Effects of correlation times. Ichimaru, S. (Tokyo Univ. (Japan). 


(T 
Dept. of Physics). Nippon Seirigaku Zasshi; 39: No. 5, 1373-137 
1975). 


The heating rate of the particles of a given species under the 
influence of fluctuating electric fields in a plasma is calculated 
explicitly in terms of those physical parameters relevant to specifica- 
tion of the system: These are the average drift velocity and the 
velocity s; ons around it for the particles; the integrated strength, 
the peak frequency and the spectral width around it for the fluctu- 
ation spectrum. The effects arising from the correlation times of the 
fluctuations are elucidated through investigation of various limiting 
cases. 


21249 Measurement of time development of local conductivity of 
turbulent plasma in a magnetic mirror bottle. Ushio, M.; Ishimura, T. 
(Osaka Univ., Suita (Japan).Faculty of ae "Nippon Seiri- 
gaku Zasshi; 39: No. 6, 1596-1602(Dec 1975). 

The measurement of time development of plasma conductiv- 
ity during turbulent heating is done at various radial positions in a 
plasma by using an electric probe and a Rogowsky coil by which the 
quasi static electric field strength and current density are measured. 
In the early phase of the discharge, the plasma conductivity in the 
current penetrating domain shows anomalously low value ranging 
from 1.7 to 7 Opi cm™', that is of the order of one tenth of the 
classical one at 2 eV in electron temperature, despite that the overall 
voltage waveform does not show any resistive hump. After the full 
penetration of the current to the column axis the conductivity begins 
to drop rapidly at all radial points and the resistive hump of the 
overall voltage waveform begins to rise, and the macroscopic insta- 
bility grows. 


21250 Plasma microwave emission and accelerator discharge 
regime in the FT-1 tokamak. Larionov, M.M.; Levin, L.S.; Rozhdest- 
venskii, V.V.; Tokunov, A.I. (A. F. Ioffe Physicotechical Institute, 
Academy of Sciences of the USSR, Leningrad). Sov. J. Plasma Phys. 
(Engl. Transl.); 1: No. 6, 504-507(Dec 1975). 

The frequency spectrum of the microwave emission, the hard 
X-ray emission, the diamagnetism, and the plasma conductivity and 
density have been studied in the high-temperature and accelerator 
regimes of the discharge in the FT-1 tokamak. The x-ray intensity in 
the high-temperature regime is low, and the radiation temperature of 
the microwave and emission is far below the plasma electron tem- 
perature. In the accelerator regime the microwave and x-ray intensi- 
ties are high. The emission is attributed to electron acceleration in 
the discharge. The total and transverse energies of the runaway 
electrons are estimated on the basis of the x-ray energy and the 
microwave spectrum. (AIP) 


21251 Plasma ae by magnetic gta am with axially asym- 
metric alternating fields. Lapshin, V.I.; panov, K.N. (A. M. 
Gor’kii Khar’kov State University). Sov. Y "Teme Phys. (Engl. 
Transl.); 1: No. 6, 529-533(Dec 1975). 

Collisionless heating of an inhomogeneous plasma by magnet- 
ic pumping with axially asymmetric alternating magnetic fields has 
been studied. The fields travel along the constant magnetic field with 
a phase velocity w/k/sub parallel/ on the order of the ion thermal 
velocity (or the ion-acoustic velocity). The axial wavenumber is 
assumed large in comparison with 1/R, where R is the major radius 
of the torus. In the case k/sub parallel/a~ 1 (a is the plasma radius) 
the heating rate turns out to be comparable in magnitude to that in 
the axisymmetric case. At ion-acoustic resonance (wk/sub parallel/ 
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v/sub s/) the energy absorption rate increases by a factor of (T/sub 
e//T/sub i/)*/? very-much-greater-than1 if the resonance occurs in a 
narrow resonance layer or by a factor of (T/sub e//T/sub i/s/2)(m/ 
sub i//m/sub e/)'/? if the resonance occurs throughout the plasma 
volume. If the pump frequency is on the order of the frequency of 
drift waves in the inhomogeneous plasma, the application of the 
pump field can cool the plasma. This effect is due to the pronounced 
deviation from equilibrium and the instability of an inhomogeneous 
plasma in this frequency range. (AIP) 


21252 Plasma by an rf electric field. Musher, S.L.; 
Rubenchik, A.M. (Institute of Automation and Electrometry, Siberi- 
an Branch, Academy of Sciences of the USSR, Novosibirsk). Sov. J. 
Plasma Phys. (Engl. Transl.); 1: No. 6, 536-540(Dec 1975). 

In an analysis of the excitation of plasma waves by an 
electromagnetic wave at a frequency near the plasma frequency, the 
a instabilities of first and second orders are taken into account. 

A 


21253 Removal of impurities from tokamaks by neutral-beam 

injection. El-Derini, Z.; Emmert, G.A. (Wisconsin Univ., Madison 

aah a of Nuclear Engineering). Nucl. Fusion; 16: No. 2, 342- 
1976). 


21254 (ORNL-tr—4299(Draft)) Quasi-linear relaxation of a 

fast-ion beam in a tokamak. Kulygin, V.M.; Mikhailovskii, A.B.; 
Pyatak, A.I.; Fridman, A.M.; Tsapelkin, E. 'S. Translated by M. 
Gerrard from Zh. Eksp. Teor. "Fiz.; 70: No. 6, 2152- 2160(1976). 1 1p. 
Dep. NTIS $3.50. 

Quasilinear relaxation of a beam of fast ions produced in the 
tokamak on injection of a beam of fast neutral atoms is investigated 
theoretically. Relaxation of this type is assumed to be due to interac- 
tion between the ions and Alfven waves. A beam moving along the 
magnetic field is considered. Shearing of the magnetic strength lines 
is neglected. It is shown that under these assumptions quasilinear 
relaxation is much more rapid than Coulomb relaxation due to pair 
collisions. It is concluded that the concept of a binary tokamak, 
which is based on the assumption of Coulomb relaxation of the fast 
ions, generally speaking, requires revision. 


21255 Adiabatic compression of plasma vortex structures. Wells, 
D.R.; Nolting, E.; Cooke, F. Jr.; Tunstall, J.; Jindra, P.; Hirschberg, 
J. (Univ. of Miami, Coral Gables, FL). pp 197-215 of In Energy 
storage, compression, and switching. Bostick, W.H. (ed.). New 
York; Plenum Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

Plasma vortex structures generated by conical theta pinch 
guns have been successfully compressed and amplified by secondary 
adiabatic compression. A pair of vortex rings meet at the center of a 
primary magnetic mirror. A secondary mirror starts to compress 
them as soon as the collision has occurred. Peak ion —— of 
170 eV have been obtained at an n tau of 10’ sec/cm® utilizing a 
capacitor bank that stores 250 kilojoules. As an aid to the under- 
standing of the stability of vortex structures, an outline of the theory 
of quasi-force-free collinear equilibria is given in the appendix. 


21256 Application of the relativistic electron beams originating in 
the discharges of plasma focus type for the combined laser-REB 
plasma Gribkov, V.A. (Lebedev Inst. of Physics, Moscow). 
pp 271-276 of In Energy storage, compression, and switching. Bos- 
tick, W.H. (ed.). New York; Plenum Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113— 

Experimental investigations of the recent years allow to treat 
the discharge of plasma-focus-type (DPF) as an inductive storage 
with the switching time of the order of tens nsec. It results from the 
interferometry and X-ray measurements. The moment of the current 
sheath — coincides with the beginning of hard X-ray pulse. A 
considerable part of the bank energy (concentrated in the magnetic 
field near focus) converts into the electron beam energy with the 
mean energy of electrons of the order of 100 keV after the disruption 
of the current. The interferometry is allowed to investigate the 
dynamics of REB in DPF. The beam ap ppeared | to be divided into 
several filaments, and disturbed by “hose” instability and self-focus- 
ing inside the residual plasma. The X-ray pinhole pictures showed 
high plasma luminosity in the regions of beam focus, a neutron yield 
of the set-up had its maximum at this moment. All these data with 
anomalous scattering of diagnostic laser light in this region, high 
level of plasma noise with the frequency of the order of Langmuir 
frequency (by the factor of 10°) and broad neutron show us 
that an effective turbulent interaction of REB with plasma takes 
place in DPF. An t of particular interest for us involves 
the realization of laser initiated breakdown in the insulator and a 
combined laser-REB plasma heating. Analytical calculations indicate 
that when the REB energy is of ¢ order of 10‘ to 10° J and the 
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laser pulse duration of 10~° to 10~'° sec, the laser energy of the order 
of 10°J is required for the experiment. 


21257 Current and as electron beams 
are injected into filled waveguides. Rosinskii, S.E.; Rosto- 
myan, E.V.; Rukhlin, V.G. (Moscow Institute of Radio i ing, 
Electronics, and Automation). Sov. J. Plasma Phys. (Engl. Transl.); 2: 
No. 1, 27-30(Jan 1976). 

‘ The problem of the injection of a relativistic electron beam 
into a cylindrical waveguide partially filled with an tized 
plasma is solved. Conditions for complete neutralization of the beam 
current are found. There can also be an amplification of the beam 
current due to the excitation by the beam of a low-frequency surface 
wave in a relatively low-density plasma. (AIP) 


21258 Charged E layer. Agafonov, A.V. (P. N. Lebedev Phys- 
ics Institute, Academy of Sciences of the USSR, Moscow). Sov. J. 
Plasma Phys. (Engl. Transl.); 2: No. 1, 31-39(Jan 1976). 

An analysis is presented of the possible existence of a charged 
steady state of an electron beam confined by a homogeneous external 

ic field, with a reversal of the magnetic field within the beam 
(an E layer). Self-consistent solutions are found for the case in which 
there is no electrostatic neutralization of the beam and for the case in 
which there is a partial neutralization of the beam by ions. The 
reversal of the ic field in the first case is achieved by 
superimposing a radial electric field by means of a charged rod lying 
along the axis of an annular electron beam. In the second case it is 
assumed that the beam charge is partially neutralized by ions whose 
density distribution over the beam cross section is such that the 
charge-neutralization coefficient is constant over the cross section. 
an for the magnetic-field reversal are found for both cases. 
A 


21259 Maximum amplitude of high-frequency field at plasma 
resonance. Bulanov, S.V.; Kovrizhnykh, L.M. (P. N. Lebedev Phys- 
ics Institute, Academy of Sciences of the USSR, Moscow). Sov. J. 
Plasma Phys. (Engl. Transi.); 2: No. 1, 58-67(Jan 1976). 

In an analysis of the interaction of a high-frequency electro- 
——- field with an inhomogeneous plasma, the plasma is de- 
seri in the hydrodynamic approximation. Nonlinear stimulated 
plasma waves are studied. It is shown that nonlinear mechanisms 
involving the self-intersection of electron trajectories, which arise 
because of the plasma inhomogeneity or when relativistic effects are 
taken into account, can limit the amplitude of the electromagnetic 
field at plasma resonance. The maximum field amplification at reso- 
nance is found for the case of a cold, collisionless plasma. This 
amplification factor is found to be of the order of mintL/to)'/ 2A/ 
ro)*/*}. Here L is the scale dimension of the inhomogeneity, A=c/w, 
toheEo/m?, and Ep is the amplitude of the pump wave. The role of 
ion motion is analyzed qualitatively. (AIP) 


21260 Absorption of ordinary electromagnetic waves in the pres- 
ence of fine-scale plasma stratification. Vas’'kov, V.V.; Gurevich, 
A.V. (State Scientific-Research Institute of Radio and P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR, Moscow). Sov. 
J. Plasma Phys. (Engl. Transl.); 2: No. 1, 62-72(Jan 1976). 

The ordinary electromagnetic wave is intensely absorbed at 
fine-scale ae inhomogeneities in the region in which this wave is 
reflected. absorption is due to a linear conversion into resonant 
longitudinal waves of the medium. Results calculated for the anoma- 
lous absorption agree with results found from experiments involving 
vertical probing of the ionosphere. (AIP) 


21261 Ion heating by lower hybrid waves. Yamagiwa, K.; 
Kozima, H.; Kato, K. (Shizuoka Univ. (Japan)). Phys. Lett., A; 55: 
No. 7, 411-412(26 Jan 1976). 

An ion heating by excited low hybrid waves has been ob- 
served in a coaxial type double plasma device. The lower hybrid 
resonance heating is examined on the two components of the kinetic 
energy perpendicular and parallel to the magnetic field. 


21262 Plasma confinement by permanent magnet boundaries. 
Leung, K.N.; Taylor, G.R.; Barrick, J.M.; Paul, S.L.; Kribel, R.E. 

Coll., Harrisonburg, Va. (USA). Dept of Physics). Phys. 
Lett., A; 57: No. 2, 145-147(31 May 1976). 

Plasma confinement by three different full line cusp geome- 
tries is studied. The efficiency in primary electron confinement is 
shown to account for the difference in plasma density for these three 
geometries. 


21263 Spectroscopic measurements of the plasma temperature in 
the ZT-1 toroidal pinch. Howell, R.B.; Karr, HJ. (Los Alamos 
Scientific Laboratory, University of California, Los Alamos, New 
Mexico 87545). Phys. Fluids; 19: No. 12, 2012-2020(Dec 1976). 

The plasma temperature in the ZT-1 toroidal pinch as been 
determined using spectral line ler broadening measurements 
facilitated by the use of analog-to-digital converters and an on-line 
computer. The ZT-1 system has been in a “derated” mode 
with toroidal currents of 30 to 110 kA, initial current rise times 
of 0.5 to 2.5 x 10" A/sec, stabilizing toroidal magnetic fields of 0.06 
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to 0.3 T, and filling pressures of 2 to 30 Pa. Results of the plasma 
Seeeaee Sener oe Die meds of Geeta ae Se 
with the objective of determining the effects of scaling the machine 
parameters on the ion temperature with extension to results obtained 
in the earlier higher current "fast" mode operation. An analysis and 
experimental tests of several possible sources of error in the ion 
temperature measurements are given in an appendix. (AIP) 


21264 Transit-time magnetic pumping of an electron beam in the 
Proto-Cleo stellarator. Golovato, S.N.; Shohet, J.L. (University of 
Wisconsin, Madison, Wisconsin 53706). Phys. Fluids; 19: No. 12, 
2029-2033(Dec 1976). 

A traveling wave was launched around the Proto-Cleo stel- 
larator to mp transit-time magnetic pumping of a pulsed electron 
beam moving along the magnetic field lines. An apparent loss of the 


beam was seen when transit-time magnetic pumping was applied. A 
size determined by 
loidal electric field agrees we 


random walk diffusion of the beam with a step 
the radial E x B drift in the wave 
with the experimental results. (AIP 


21265 Equilibrium and stability of tokamak with arbitrary cross 
section. Okada, O. (Central Research Laboratory, Hitachi Ltd., 
Tokyo). Phys. Fluids; 19: No. 12, 2034-2039(Dec 1976). 

An analytical study is made of the — and stability of 
tokamaks with an arbitrary cross section. ideal hy i 
model is used. With inverse aspect-ratio expansion, the 
expression of the equilibrium magnetic surface which is correct to 
the second order of the inverse aspect ratio is obtained as a function 
of the mean radius of the magnetic surface. The specific volume of 
the magnetic flux is obtained explicitly, and the stability against an 
interchange mode is discussed. (AIP) 


21266 High-pressure flux-conserving Tokamak equilibria. Clarke, 
J.F.; Sigmar, D.J. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37830). Phys. Rev. Lett.; 38: No. 2, 70-74(10 Jan 1977). 

An analytic theory is developed to calculate poloidal beta B/ 

sub I/ and the diamagnetic parameter :/sub I/ for axisymmetric 
toroidal magnetohydrodynamic equilibria confining high-pressure 
plasmas [8 ~ O (a/R)] under the constraint of flux conservation. To 
satisfy the equilibrium equations, the plasma current increases with 
pressure as p’/*. Previously calculated equilibrium limits on poloidal 
B are avoided. (AIP) 
21267 Effect of radial expansion of the laser heating of a magne- 
tically confined plasma. Lax, B.; Yuen, S.Y. Cepeens of Physics 
and Francis Bitter National Magnet Laboratory, Massachusetts Insti- 
tute of Technology, Cambridge, Massachusetts 02139). J. Appl. Phys.; 
48: No. 2, 581-586(Feb 1977). 

The laser heating behavior of a plasma column confined by a 
solenoid magnetic field is analyzed. A quasistatic model is used to 
account for plasma radial ex ion. The ion heating process is 
studied explicitly. Simple analytic expressions are obtained to de- 
scribe electron and ion temperatures as well as the behavior of axial 
heating or “bleaching”’-wave propagation. (AIP) 


21268 Ammonia-pellet generation system for the Baseball II-T 
target plasma experiment. Goodman, R.K.; Hunt, A.L. (University of 
California, Lawrence Livermore Laboratory, Livermore, California 
94550). Rev. Sci. Instrum.; 48: No. 2, 176-180(Feb 1977). 

The irradiation of a small pellet by a pulsed laser is one 
method of producing a startup target plasma for plasma experiments 
employing neutral-beam injection. A system for generating rc 

iformly sized, solid-ammonia, 1 pm-diam, spheri lets 
having a charge-to-mass ratio of 10~* C/kg is described. 
pellets are electrostatically guided at a s of 32 m/sec (over a 
distance of several meters) to a laser focal zone. This complete 
— generation and pellet guidance) has been successfully 
opera on a 3-m test stand where 250-um-diam pellets were 
regularly irradiated by a pulsed, 30-J CO: laser. The system is now 
installed on the Baseball II-T experiment; in preliminary tests, sever- 
al ae pellets were irradiated with the pulsed 300-J CO, 
laser. (A 


21269 Numerical modeling of the implosion heating experiment. 
Hamasaki, S.; Krall, N.A. (Laboratory for Applied Plasma Studies, 
Science 4c Inc., La Jolla, California 92037). Phys. Fluids; 
20: No. 2, 229-233(Feb 1977). 

The results of a numerical modeling of the Los Alamos 
implosion heating experiment, based on self-consistent inclusion of 
turbulent effects is presented and the simulation results along with 
the experimental measurements are analyzed. The computer simula- 
tion shows very strikingly the mechanisms involved in the experi- 
mentally observed plasma motion. The structure of the density 
— is explained and the implosion and diffusion of the i 

seen in the experiment are reproduced in the simulation. (AIP) 


21270 Structure and scaling laws of laser-driven ablative implo- 
sions. Gitomer, S.J.; Morse, R.L.; Newberger, B.S. (Theoretical 
Division, University of California, Los Alamos Scientific Laborato- 
ry, Los Alamos, New Mexico 87545). Phys. Fluids; 20: No. 2, 234- 
238(Feb 1977). 
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A stationary, spherical flow model gives the form of laser- 
driven ablation fronts and scaling laws for the dependence of implo- 
sion parameters on laser wavelength, pusher atomic number, and 
other input quantities. (AIP) 


21271 Magnetohydrodynamic equilibrium of plasma confined in a 
spherical microwave cavity. Woods, C.H. (Lawrence Livermore Lab- 
oratory, University of California, Livermore, California 94550). 
Phys. Fluids; 20: No. 2, 252-258(Feb 1977). 

Methods of producing a spatially uniform, time-averaged 
pressure over the surfaces of an overdense plasma confined in a 
spherical electromagnetic cavity are discussed. It is found that 
excitation of the cavity at only two eigenfrequencies is required, 
whereas a method suggested nearly twenty years ago requires three 
nondegenerate frequencies. (AIP) 


21272 Second order effect of a toroidal equilibrium. Yoshikawa, 
S. (Department of Physics, University of Tokyo, Bunkyo-ku, Tokyo 
113, Japan). Phys. Fluids; 20: No. 2, 340-341(Feb 1977). 

oroidal equilibrium calculation was carried to the second 
order in the inverse aspect ratio. The plasma-vacuum boundary was 
assumed circular and the shape of conducting shell was determined. 
The major axis of the conducting shell lies in the z=0 plane. (AIP) 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 20776, 21263, 21454 


21273 (CEA-R—4738) Unfolding a line profile issued from 
plasma investigation. Gilly, L.; Garderet, P. (CEA Centre d’Etudes 
Nucleaires de Grenoble, 38 (France)). Apr 1976. 20p. (In French). 
INIS. 

The matrix unfolding method is applied to a Doppler line 
profile, recorded in the charge exchange reaction occuring between 
the protons of a plasma beam, and a gas target. The output function 
S(t), and puise response H(t) experimentally obtained are discretized. 
The influence of step changes is studied. Each input function issued 
from calculation is normalized with surfaces and steps. The principal 
ae results obtained from each program are presented in a 
table. 


21274 (CLM-R—154) Hologaphy of a CO, laser generated 
plasma. Elkerbout, A.C.H.; Van Diik, J.W.; Donaldson, T.P. 
(UKAEA Research Group, Abingdon. Culham Lab.). 1976. 15p. 
INIS. 

Available from H.M. Stationery Office, price Pound 1.00. 

An expermental technique for generating holographic inter- 
ferograms is discussed and illustrated with results obtained on a 
plasma generated by a 75 J COz laser pulse incident at intensities of 
approximately 9 x 10! W/cm? on a plane carbon target. 


21275 (CONF-760539—, pp 83-85) Soft x-ray detection with 
Noe devices. Lowrance, J.L.; Renda, G. (Princeton Univ., 


From ERDA symposium on x- and gamma-ray sources and 
applications; Ann Arbor, Michigan, United States of America (USA) 
(19 May 1976). 

In Proceedings of ERDA symposium on x- and gamma-ray 
sources and applications. 

In nuclear fusion research it is important to measure the 
impurities in the plasma and the total energy being radiated. The 
sensitivity of silicon over a broad spectral range makes it very 
attractive and when configured as a CCD it is even more attractive 
because of its relative insensitivity to strong magnetic fields associat- 
ed with plasma containment. The Fairchild 201-CCD has been 
illuminated with X-rays from a copper target to explore its applica- 
bility for X-ray imagery. The Reticon 512 B/24 self-scanned linear 
array has been evaluated using copper, aluminum and carbon targets. 


21276 (EUR-CEA-FC—799) Multichannel HCN interferometer 
for electron density profile measurements of Tokamak plasmas. 
Veron, D.; Certain, J.; Crenn, J.P. (Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Groupe de Recherches sur la Fusion Controlee; CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
— du Plasma et de la Fusion Controlee). Dec 1975. 20p. 


A multichannel interferometer, designed for Tokamak plasma 
density measurement, is described. The phase shift experienced by 
the probing beam is transferred to a low frequency signal obtained 
by Doppler shifting the frequency of the reference beam, and which 
ensures a sensitivity of 10~? fringe. The source is a sub(cw)HCN 
waveguide laser, with a 150mW output power. Four channels are in 
operation on TFR. The variation of the line density as a function of 
time is deduced from the phase shift measurement by an on-line 
computer for each channel. 


21277 (EUR-CEA-FC—802) Enhanced microwave scattering at 
the upper hybrid frequency. Cano, R.; Fidone, I.; Mendonca, J.T.; 
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Zanfagna, B. (Association Euratom-CEA, Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Groupe de Recherches 
sur la Fusion Controlee; CEA Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Dept. de Physique du Plasma et de la 
Fusion Controlee). Dec 1975. 21p. INIS. 

The results of an experiment of wave scattering by coherent 
phase density fluctuations at the upper hybrid resonance are present- 
ed. Enhanced microwave scattering from small amplitude density 
fluctuations at 110kHz in an argon plasma is observed. The results 
show that the scattered field is generated in a small region where the 
frequency of the incident microwave beam equals the local upper 
hybrid frequency. The measured angle of the direction of maximum 
scattered power is in agreement with the conservation of momentum 
in the direction of the confining magnetic field. An absolute calibra- 
tion of the detection chain leads to a value of the scattered flux in 
good agreement with the theoretical calculation. Possible applica- 
tions of the present results as a diagnostic tool for high temperature 
dense plasma are discussed. 


21278 (IPP—1/157) Laser light scattering in presence of very 
high straylight level. Roehr, H. (Max-Planck-Institut fuer Plasmaphy- 
sik, Garching/Muenchen (Germany, F.R.)). Feb 1976. 22p. (In 
German). INIS. 

7 figs.; 7 refs. 

Methods to reduce straylight by up to 8 orders of magnitude 
are described which make use of the difference in the spectra of 
straylight and scattered light. There are reported in detail filters 
(rejection filters), interference filters operating in reflection mode, a 
three-grating-polychromator, narrow-bandwidth interference filters 
the transparency curve of which is about rectangular and broadband 
filters with steep wings. Differences in the calibration procedure 
caused by the — of any reported method are discussed and 
a new scheme of relative calibration is recommended. 


21279 (IPPJ-DT—46, pp 23-41) Beam probe. Inoue, N. Feb 
1975. (In Japanese). 

From Meeting on the collection of atomic-process cross sec- 
tion data; Nagoya, Japan (18 Jun 1974). 

In Lectures on the atomic collision process in plasma mea- 
surements. 

The measuring method with beam probe is introduced. The 
method is used for the measurement of plasma parameters such as 
the time variation and the spatial variation of electron density, ion 
density, electron temperature, and plasma potential. This method of 
measurement can be carried out without any disturbance to plasma 
and spatial distribution is relatively good. Neutral beam can pass 
across magnetic field. Attenuation of beam injected into plasma will 
give informations on the plasma. The beam is produced in an ion 
source, is neutralized in a gas cell, and injected into a plasma system. 
The beam is attenuated, comes out from the system, and stripped in a 
gas cell for analysis. The measurement was made with BSG-IA 
system, and the value of ion density multiplied by path length was 1 
x 10'5 cm~*. For the measurement of higher temperature region, 
potassium ion is used. At first, the effective cross-section of charge 
exchange for potassium was measured. The results are shown in 
comparison with the results with a Langmuir probe and others. The 
measurement of electron temperature in turbulent heating was made 
by using argon beam. Experiments with beam probes made in 
foreign country are introduced. 


21280 (IPPJ-DT—46, pp 14-22) Passive diagnosis of tokamak 
type plasma by using neutral particles. Yano, S. Feb 1975. (In 
Japanese). 

From Meeting on the collection of atomic-process cross sec- 
tion data; Nagoya, Japan (18 Jun 1974). 

In Lectures on the atomic collision process in plasma mea- 
surements. 

Passive measurement of neutral particles was performed by 
using a particle analyzer. The reaction which produces neutral 
particles is so-called resonance charge exchange, and the cross- 
section, becomes very large. Processes of emitting neutral particles 
from plasma are explained in detail. The measuring apparatus con- 
sists of a gate valve, an ion pump for separation, an ion pump and a 
stripping cell, and an analyzer. This apparatus is connected to the 
Tokamak system. Charged particles are rejected by an electrode 
before the cell. Ion temperature was estimated from the yield of 
neutral particles detected by the detector. The average density of H 
in plasma was measured, and the valve was 108--10* cm~* For this 


purpose, the efficiency of the analyzer was calibrated by using H- 
atom beam, of which energy and intensity had been known. Two 
methods were used for the calibration. The one is a method of gas 
pressure change, and the other is a method to observe secondary 


electrons by and H* bombardment. In the analyzer, neutral 

particles were ionized by N2 or He gas. Ionization and dissociation in 

plasma, the cross-section of charge exchange in the cell, the estima- 

of density of neutral particles, and the future problems are 
iscussed. 


21281 (JAERI-M—6239) Method of the asymmetric Abel's in- 
version in plasma diagnosis. Matoba, T.; Funahashi, A. (Japan 





APR. 30, 1977 


Atomic Energy Research Inst., Tokyo). Sep 1975. 18p. (In Japa- 
nese). INIS. 

In the case of a noncylindrical plasma, axis symmetric compo- 
nents are drawn from observed projected intensities of physical 
— assuming an asymmetric form. And the radial intensity 

istribution is determined by Abel's inversion method. The best 
fitting curve is obtained analytically from measured values by the 
least-square estimation of nonlinear rrr The cylindrical sym- 
metric Abel's inversion code ( ABELIC ) and the asymmetric Abel's 
inversion code ( ABELILSENP 2 ) are described. 


21282 (UCID—17284) 100-keV Faraday cup design: materials 
and structure. Jones, K. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 11 Oct 1976. Contract W-7405-ENG-48. 
14p. Dep. NTIS $3.50. 

A Faraday cup design for a 1 mA.cm™? 100-keV, light-ion- 
beam measurement in background plasma is proposed. Features of 
this shielded, three-grid structure with deep target are described, and 
a mechanical draft is included. In the appendix, we reference and 
survey results of experiments reporting the number and energy range 
of secondary electrons and back-scattered ions originating on var- 
ious metal surfaces bombarded with approximately 100-keV hydro- 
gen and deuterium ions. Choice of target and grid materials in cup 
assembly follow from this survey. 


21283 (UCRL—78432) Implementation of a multicrate CAMAC 
serial highway for data acquisition on the ARGUS laser. Frerking, 
C.E.; Greenwood, J.R. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Sep 1976. Contract W-7405-ENG-48. 12p. 
(CONF-761108—3). Dep. NTIS $3.50. 

From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, ifornia, United States of America (USA) (15 
Nov 1976). 

Much of the target diagnostics data from the ARGUS laser 
are acquired through a CAMAC interface system, including equip- 
ment on a CAMAC serial highway. A scheme has been developed 
which allows a very general capability for dynamically defining the 
experimental configuration such that the serial highway is invisible 
to the controlling program. High level language software compiles 
the existence of each experimental entity in the system. As the 
position and description of each module is defined, a software 
structure is built, with each entry containing the information to be 
provided to the CAMAC handlers during operation of the equip- 
ment. Provision is made to allow tight loops at the lowest software 
level for critical high speed data acquisition. Currently, the serial 
highway is operated at a one megabit rate, allowing 24 bit CAMAC 
words to be transferred at a 5 KHz rate. 


21284 Measurement of the potential well depth in an electromag- 
netic trap with a neutral particle beam. Vdovin, S.A.; Kalmykov, 
A.A.; Naboka, V.A.; Pankrat’ev, Yu.I. (AN SSSR, Leningrad. 
Fiziko-Tekhnicheskij Inst.). Zh. Tekh. Fiz.; 45: No. 3, 563-567(Mar 
1975). (In Russian). 

9 refs.; for English translation see the journal Sov. Phys. - 
Tech. Phys. 

A circuit for measuring the depth of a potential well by the 
method of active corpuscular diagnostics is described. The plasma 
has been probed with a beam of neutral atoms of argon or hydrogen 
with energies of 5-15 keV. The depth of a potential well has been 
measured by the time change of an energy spectrum of ions = 
duced on ionization of neutrals in the plasma potential well. Two 
ways of recording the time change potential are proposed. 


21285 Absolute measurements of photon flux from a laser plasma 
in the region of vacuum ultraviolet. Afrosimov, V.V.; Belik, V.P.; 
Bobashev, S.V.; Shmaenok, L.A. (A. F. Ioffe Physicotechnical Insti- 
tute, Academy of Sciences of the USSR, Leningrad). Sov. Tech. Phys. 
Lett. (Engl. Transl.); 1: No. 9, 370-373(Sep 1975). 


21286 Measurement of ion temperature of dense thermonuclear 
plasma. Surskii, O.K.; Zysin, Yu.A. Dokl. Akad. Nauk SSSR; 227: 
No. 6, 1327-1328(Apr 1976). (In Russian). 

Short communication. 


21287 Plasma digital density determining device. Sprott, J.C.; 
Lovell, T.W.; Holly, D.J. (to Energy Research and Development 
Administration). US Patent 3,952,246. 20 Apr 1976. Filed date 29 
May 1975. 8p. 

PAT-APPL-58 1,606. 

The density of a decaying plasma in an electrically conduct- 
ing enclosure is determined by applying an excitation to the cavity 
formed by the enclosure and counting digitally the number of 
resonant frequencies traversed by the combination of the cavity and 
the decaying plasma. 5 Claims, 4 Drawing Figures. 


21288 Double probes in a slightly ionized collisional plasma. 
Dorman, F.H.; Hamilton, J.A. (Commonwealth Scientific and Indus- 
trial Research Organization, Port Melbourne (Australia). Div. of 
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Mineral Chemistry). Int. J. Mass Spectrom. Ion Phys.; 20: No. 4, 411- 
—_— 1976). 

; central problem when determining electron concentrations 
in slightly ionized laboratory plasmas of a few torr pressure near 
room temperature is the theoretical calculation of the saturation ion 
current to an electrostatic probe. This paper reviews various meth- 
ods available for making this calculation in the light of experimental 
results obtained from spherical gold double probes immersed in air 
and argon plasmas (pressure 1-10 torr) generated in a 900 MHz 
microwave cavity. 


21289 Double-probe theory for a continuum low-density plasma. 
Chang, J.S.; Laframboise, J.G. (York Univ., Toronto, Ontario 
(Canada). Centre for Research in Experimental Space Science). J. 
Phys., D (London); 9: No. 12, 1699-1703(21 Aug 1976). 

A theoretical treatment is given for the double-probe method 
in an electron/positive-ion plasma having mean free path < < probe 
size << Debye length, ie. under conditions in which neither 
collisionless theories nor continuum theories of previous workers are 
applicable. The theory applies to any probe geometry, including 
? eres and finite cylinders. Applications to plasma diagnostics are 

leveloped in detail. 


21290 Plasma diagnosis of a Hall accelerator discharge. Lomas, 
P.J. (UKAEA Research Group, Abingdon. Culham Lab.). J. Phys., 
D (London); 9: No. 12, 1705-1713(21 Aug 1976). 

The results of plasma measurements on a two-stage, high- 
current-density (approximately 50 A cm~*)Hall accelerator hydro- 
gen plasma are described. These measurements show that although 
the electrons are collisionless, the observed electron conductivity is 
anomalously high. This appears to arise because of the existence of 
an approximately 5 MHz fluctuation in which the associated azi- 
muthal electric field drives collisionless electron drift currents. Mo- 
mentum and total energy balances are investigated. These are consis- 
tent with a large wall loss of ions which is to be expected since the 
instability-dominated accelerating voltage gives a small ratio of ion 
Larmor radius to stage length. The electron energy balance is 
studied so that this might provide the basis for a stability analysis. 


21291 Effect of relaxation on the quasi-neutral region on the 
impedance of a planar probe in a static collisional plasma. Oliver, 
B.M.; Clements, R.M. (Victoria Univ., British Columbia (Canada). 
Dept. of Physics); Smy, P.R. J. Phys., D (London); 9: No. 12, 1715- 
1718(21 Aug 1976). 

The effect of the relaxation of the quasi-neutral region on the 
impedance of a planar probe in a static, collisional plasma has been 
analysed, for probing frequencies below the electron plasma frequen- 
cy, by matching this region to the sheath equations at the boundary 
between the two regions. The results of the analysis show that this 
relaxation has the effect of increasing the effective probe capacitance 
and decreasing the effective probe resistance at very low frequen- 
cies. 


21292 Measurement of Faraday rotation in the Implosion Heat- 
ing Experiment. Jarboe, T.R. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). J. Appl. 
Phys.; 48: No. 2, 557-558(Feb 1977). 

A technique for measuring Faraday rotation on the Implosion 
Heating Experiment (a fast 20-cm-radius theta pinch, with n ~ 101°/ 
cm3, B ~ 5 kG) is described. By use of a polarized CO» laser with a 
nearly crossed analyzer, the Faraday rotation is measured at one 
position in the plasma. The nearly crossed analyzer is used to 
minimize errors due to refraction. The {n dl is measured at the same 
time and radius by using a fractional-fringe interferometer at the 
He—Ne 633-nm wavelength. From these two measurements the 
magnetic field is obtained. For comparison the magnetic field is also 
measured with probes. The results indicate that probes immersed in 
the plasma are too slow to follow the rapid changes in magnetic field 
that occur in IHX. (AIP) 


21293 Study of electron-beam-produced plasmas by fast photogra- 
phy and emission spectroscopy. Wei, P.S.P.; Adamski, J.L.; Beymer, 
J.R. (Boeing Aerospace Company, Seattle, Washington 98124). J. 
Appl. Phys.; 48: No. 2, 568-576(Feb 1977). 

The luminous events produced by a drifting relativistic elec- 
tron beam (REB) (1—2 MeV, 100 kA, 40 nsec) have been photo- 
graphed with an image converter of 5-nsec gate time. Coupled with 
a transmission spectrograph, time-gated snapshots (1 psec) of the 
spectra have been recorded. For air pressure between 0.1 and 0.3 

orr, the beam is self-focused and it yields a spark spectrum contain- 
ing mainly N*, with some O* and N** lines. In 0.8—1 Torr of air, 
the beam is unfocused and it yields the Nz (Breverse arrowC) but not 
the (Areverse arrowB) bands. In the presence of a target, the 
unfocused beam may again produce an air breakdown. A slitless 
spectrum then yields a two-dimensional image of the event, which 
may be related to the spatial distribution of the beam. The results are 
discussed in connection with REB and ion acceleration research. In 
addition, Lichtenberg-type discharge tracks in a Plexiglas disk irradi- 
ated by 2-MeV beams are photographed and compared with the 
fluorescence lifetime of the Nz (Breverse arrowC) bands. (AIP) 
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21294 Near-resonant dye laser scattering and two-photon absorp- 
tion in a sodium neon plasma. Vriens, L. (Philips Research Laborato- 
ries, Eindhoven, The Netherlands). J. Appl. Phys.; 48: No. 2, 653- 
661(Feb 1977). 

Two possible techniques for determining sodium densities in 
nonhomogeneous optically thick plasmas are investigated. The first 
one is single-mode dye-laser scattering in the near wings of the 
sodium D,; and D2 resonance lines. The second technique is near- 
resonant two-photon absorption with two counterpropagating 
single-mode dye-laser beams and detection of the fluorescence. In 
both cases, the laser frequency(ies) is (are) detuned far enough from 
(the intermediate) resonance to make the plasma optically thin for 
the laser beam(s) and for the directly scattered light, hence for the 
one-step two-quantum transitions. In the scattering experiment, the 
polarization properties of the scattered light are used for discrimina- 
tion against the stepwise absorption-reemission (the collision-induced 
fluorescence). In the two-photon absorption experiment, the residual 
Doppler broadening is small enough to make a clear distinction 
between the direct two-quantum and the collision-induced stepwise 
one-quantum transitions. It is shown that the near-wing scattering 
directly yields local sodium densities. This is not the case for the 
two-photon absorption. The technique of near-resonant scattering is 
also applicable to other metal vapors in discharges and neutral gases. 
(AIP) 


21295 Interpretation of the spatial and spectral intensities of 
optically thick resonance lines emitted from a spherical laser-heated 
plasma. Apruzese, J.P.; Davis, J.; Whitney, K.G. (Naval Research 
Laboratory, Plasma Physics Division, Washington, D. C. 20375). J. 
Appl. Phys.; 48: No. 2, 667-673(Feb 1977). 

We present interpretations of computed spatial and spectral 
intensities of the principal resonance lines emitted from a spherical 
laser-heated aluminum plasma. Our interpretations are based upon 
frequency-by-frequency solutions for the radiation transport equa- 
tion which are coupled to a spherically symmetric time-dependent 
aluminum plasma model. This model solves the coupled equations 
for ion and electron temperatures and densities, atomic level popula- 
tions, and fluid velocities for varying assumptions of energy deposi- 
tion within the plasma. We find that the HeK /sub b/ and HK/sub b/ 
resonance line profiles and intensities of the Al XII and Al XIII ions 
emitted during deposition are sensitive to the spatial plasma heating 
profile. By solving for the emitted H-like K/sub b/ line intensities 
along various lines of sight we generate theoretical ‘pinhole photo- 
graphs” of the emission of this line. These spatial H-like K/sub b/ 
profiles are also very sensitive to the assumed laser d ition 
distribution. We have also compared our numerical results with 
those given by the escape-factor formula of Holstein, and we present 
an escape formula which is more accurate than Holstein’s for large 
optical depths when the photon sources are approximately uniformly 
distributed in the plasma sphere. (AIP) 


PLASMA KINETICS - GENERAL 


21296 (AD-A—018803) Neutron-, ion- and electron-energy spec- 
tra in a 1-kJ plasma focus. Final report, 1 Jun 1972—31 Aug 1975. 
Krompholz, H.; Michel, L.; Schoenbach, K.H.; Fischer, H. (Tech- 
Pm Univ. Darmstadt (Germany, F.R.)). Oct 1975. 29p. NTIS 


The neutron emg spectrum (4 Torr deuterium) was deter- 
mined from 30 m flight histograms. An average energy of approxi- 
mately 125 keV of the neutron producing deuterons within an 
assumed cone angle —— 40 degrees along the z-axis was 
calculated by means of the target beam model. Substantial neutron 
production extends more than 10 cm beyond the 1 cm long focus and 
propagates with a 3 to 5 x 10 to the 8th cm/s velocity corresponding 
to a greater than 100 keV ion energy. Time of flight analysis 
confirms an ion spectrum extending from less than 70 to greater t 
400 keV. The electron spectrum in 8 Torr hydrogen was derived 
from the hard X-radiation and agrees with the ions for energies 
greater than 150 keV. (GRA) 


21297 (AD-A—023454) Spiky turbulence generated by a propa- 
gating electrostatic wave of finite spatial extent. Technical 
Morales, G.J.; Lee, Y.C. (California Univ., Los Angeles (USA). 
Plasma Physics Group). Jan 1976. Contract N00014-75-C-0476. 64p. 
(PPG—252). NTIS $4.50. 

The excitation of a new type of plasma turbulence consisting 
of a collection of neighboring localized electric fields of high intensi- 
ty is investigated. The individual localized fields that constitute the 
spiky turbulence oscillate at frequencies close to the electron plasma 
frequency, and their localization is attributed to wave-trapping inside 
the self-consistent density cavities generated by the total ponderomo- 
tive force. Unlike previous investigations of this type of nonlinearity, 
which have dealt almost exclusively with the effects triggered by 
electromagnetic radiation, the present work studies the turbulence 
which is generated by a propagating electrostatic wave of finite 
spatial extent. This type of pump wave may arise naturally in beam- 
plasma experiments or in other situations which lead to a finite 
amplification region. (GRA) 
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21298 (INDC(NDS)—72/LNA) Survey of atomic and molecular 
data needs for fusion. Lorenz, A.; Phillips, J.; Schmidt, J.J.; Lemley, 
J.R. (International Atomic Energy Agency, Vienna (Austria). Inter- 
national Nuclear Data Committee). Jan 1976. 39p. INIS. 

Atomic and molecular data needs in five areas of plasma 
research and fusion technology are considered: Injection Systems 
(plasma heating by neutral particle beam injection and particle 
cluster beam injection); Plasma-Surface Interaction (sputtering, ab- 
sorption, adsorption, reflection, evaporation, surface electron emis- 
sion, interactions of atomic hydrogen isotopes, synchrotron radi- 
ation); Plasma Impurities and Cooling (electron impact ionization 
and excitation, recombination processes, charge exchange, reflection 
of H from wall surfaces); Plasma Diagnostics (atomic structure and 
transition probabilities, X-ray ae shift for highly ionized 
metals, electron capture collisions with H* and D*, heavy-ion colli- 
sion ionization probe, photon scattering, emission spectroscopy); 
Laser-fusion Compression (microexplosion physics, diagnostics, mi- 
crotarget design, laser systems requirements, laser development, 
reactor design needs). 


21299 (IPF—74-7) Dimensional analyses and scaling laws for the 
plasma focus. Kaeppeler, H.J. (Stuttgart Univ. (TH) (Germany 
F.R.). Inst. fuer Plasmaforschung). 1975. 32p. (In German). (CONF- 
7411100—1). INIS. 

From 2. enlarged draft of the lecture held at the Plasma 
Colloquium; Stutt German, Federal Republic of (F.R. Ger- 
many) (28 Nov 1974). 

1 tab.; 16 refs. 2nd enlarged draft of the lecture held at the 
Plasma Colloquium on 28 Nov 1974. 

i — attempts to give a comprehensive explanation of 
the major physical processes on the basis of a model theory of the 
Mather-type plasma focus. The compression process, the quiet dense 
phase and the following neutron-producing, unstable phase are the 
main features described. A theoretical explanation of the experimen- 
tally observed dependence of neutron production on the fourth 
power of the maximum current is given assuming that Ip2/rhooRo2 
= const and to/tsub(c) = const. Some further conclusions to be 
drawn from this scaling analysis are discussed. 


21300 (IPF—75-4) Assignment of neutron yield and reliability 
for selecting experimental parameters of a plasma focus device. Pross, 
G. ry Univ. (TH) (Germany, F.R.). Inst. fuer Plasmafors- 
chung). 1975. 97p. (In German). INIS. 

52 figs.; 20 refs. 

Possibilities of optimizing focus devices of a given energy 
content in terms of large neutron yield and high reliability of 
discharges are investigated experimentally using a Mather focus 
device with an energy content of 12 kJ. The following experimental 
parameters were varied: the material of the insulator in the ignition 
region, the structure of the outer electrode, the length of the inner 
electrode, the filling pressure, and the level and polarity of the 
battery voltage. Measurements of the aximuthal and axial current 
distribution in the accelerator, correlated in time with high-speed 
photographs of the flashline form an important part of plasma 
diagnostics. A functioning scheme of the focus discharge has been 
established as an aid to further optimization of plasma focus devices. 
This scheme makes use of theoretical and experimental findings; it 
accounts for the multiparameter character of the discharge and 
illuminates connections between the experimental parameters and 
the targets neutron yield and reliability. 


21301 (IPP—6/132) Cyclotron radiation from hot plasmas. Pohl, 
F.; Henning, J.; Duechs, D. (Max-Planck-Institut fuer Plasmaphysik, 
Garchin; uenchen (Germany, F.R.)). Nov 1975. 85p. (In 
German). INIS. 

23 figs.; 5 tabs.; 14 refs. 

In calculating the energy transport and losses due to cyclo- 
tron radiation there are two major requirements: the absorption 
coefficient has to be known and the proper geometry of the plasma 
has to be taken into account. In this report Trubnikov’s integral 
formulae for the absorption coefficient have been evaluated numeri- 
cally and compared with the approximative formulas of previous 
authors. Deviations by a factor of 2 - 10 in various frequency 
regimes are not unusual. With these coefficients the rate of change of 
the energy density due to cyclotron radiation in a plasma as well as 
the radiation density at a plasma surface are computed for plasma 
slab and plasma cylinder. Sometimes considerable differences to the 
results of previons papers can found. Many simple formulae interpo- 
lating the numerical results are given in the text, and the FOR- 
TRAN computer programs have been reproduced in the appendices. 


(IPPJ—221) Observation of drift motion of a collisional 
plasma in cross fields. Hussain, A. (Nagoya Univ. (Japan). Inst. of 
a Apr 1975. 18p. INIS. 


gs. 
The drift velocity of particles undergoing E vector x B vector 
rotation in a poo ope. is investigated by test wave technique 


and Langmuir velocity determined by probe is corrected 
by including effect of cylindrical geometry and finite Larmor radius 
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effect. From the B dependence of the corrected velocity and the 
drift velocity determined by test wave, the ion-neutral collision cross 
section is determined which is found to be in disagreement with the 
value given by the current data. This disagreement is attributed to an 
inappropriate collision cross section at low energy at which small 
angle scattering events are frequent. It is proposed that in events in 
which there is a loss of particle drift velocity, we should use the so- 
called “slowing down cross section” sigmasub(s’) rather than the 
total cross section. 


21303 (IPPJ-DT—46, pp 3-13) Measurement of plasma and 
atomic collision cross section. Fujita, J. Feb 1975. (In Japanese). 

From my on the collection of atomic-process cross sec- 
tion data; Nagoya, Japan (18 Jun 1974). 

In Lectures on the atomic collision process in plasma mea- 
surements. 

The measurement of plasma parameters is reviewed. The 
methods of the measurement are classified according to the param- 
eters and principles, and particle measurement, radiative measure- 
ment and others are considered. The quantities to be measured are 
density, temperature and others. Detection of the neutrons due to 
nuclear fusion and the estimation of the reaction rate in plasma give 
the energy dependence of reaction cross section and ion tempera- 
ture. Attenuation of neutral particle beam passing through plasma is 
caused by various processes, for example, ionization due to plasma 
electrons, charge exchange with plasma ions, and elastic scattering, 
and gives information on density or temperature. A passive method, 
that is the measurement of neutral particles, coming from plasma, 
shows the ion energy distribution just before the charge transfer in 
the plasma, namely ion temperature. The neutral particle injection 
will be useful to measure the fluctuation of plasma density and the 
distribution of current. Energy distribution, ion temperature and the 
composition of ions can be measured with mass spectrometers. A 
heavy ion beam method to measure potential and density is reported. 
Radiative method and other method are also discussed. 


21304 Acceleration of plasma ions by a drift electron wind. 
Glotova, N.N.; Kirdyashev, K.P.; Naumov, E.V.; Ostretsov, I.N.; 
Porotnikov, A.A. Sov. Tech. Phys. Lett. (Engl. Transl.); 1: No. 5, 218- 
219(May 1975). 

Translated from Pis’ma Zh. Tekh. Fiz.; 1: No. 5, 474-477(26 
May 1975). 

The possibility of realizing a plasma acceleration mechanism 
based on the dragging of the plasma ions by the electron drifts in the 
development of high-frequency instabilities is studied. Such an inves- 
tigation is connected with the general problem of acceleration of 
ions in electron streams, particularly in relativistic electron beams. 
The experiments were performed in a stationary electrodynamic 
discharge with an external magnetic field, intended for plasma 
—— A schematic diagram of the electrodynamic discharge 
is shown. 


21305 Current measurement at the focus with fast mag- 
netic probes. Oppenlaender, T.; Pross, G. (Stuttgart Univ. (TH) 
(F.R. Germany). Inst. fuer Plasmaforschun g). Verh. Dtsch. Phys. 
Ges.; 2: 2031976). (In German). (AED-Conf_-76-121-009). 

From Spring meeting of the Deutsche Physikalische Gesells- 
chaft; Hannover, F.R. Germany (23 Feb 1976). 

Short communication only. 


21306 Density and neutron yield of the plasma focus NESSI. 
Roeckle, B.; Schmidt, H. (Stuttgart Univ. (TH) (F.R. Germany). 
Inst. fuer Plasmaforschung). Verh. Dtsch. Phys. Ges.; 2: 202(1976). ‘in 
German). (AED-Conf—76-121-007). 

From Spring meeting of the Deutsche Physikalische Gesells- 
chaft; Hannover, F.R. Germany (23 Feb 1976). 

Short communication only. 


21307 reactions and plasmaphysics. 
Friedmann, H. (Oesterreichische Akademie der Wissenschaften, 
Vienna. Inst. fuer Radiumforschung und Kernphysik). Atomkernen- 
ergie; 28: No. 3, 141-149(1976). (In German). 

18 figs.; 43 refs. 

This review will show the — of controlled fusion and 
high- er plasmas. Theoretical and experimental aspects are 
described. 


21308 — Nuclear fusion in very dense plasmas obtained from elec- 

’ liquid threads. Lochte-Holtgreven, W. (Kiel Univ. 
yn F.R.). Inst. fuer Experimentalphysik). Atomkernenergie; 
28: No. BS 150-154(1976) 


loded’ electrically, the energy transfer into thin 

by an MHD.-instability of the type m = O. 

grr paises ™ 

or by the use of high potential at the terminals of the 

wae lel ce teh temperatures are thus obtained. If liquid 
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threads are exploded which contain much deuterium, d, d-reactions 
are observed at particle densities Ayer than 10” per cm®. After an 
ee the liquid thread can be replaced within milliseconds and 

hence the way for a periodically working machine is open. It looks 


as if the development of the instability is essential for the local 
increase of density and temperature leading to the nuclear reactions. 


21309 Megagauss fields by automodulating currents. Nardi, V. 
(Istituto Elettrotecnico Nazionale Galileo Ferraris, Turin). pp 173- 
188 of In Energy storage, compression, and switching. Bostick, 
W.H. (ed.). New York; Plenum Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

The magnetic field building-up is related with the filamenta- 
tion of current channels which is typical of dense plasmas in a 
variety of experimental conditions. Specifically a sequence of differ- 
ent typical stages is considered for the filamentary current sheath of 
a coaxial accelerator (plasma focus) in each of which the plasma is in 
a quasistationary state. A description of plasma and field fine struc- 
ture is given in terms of phase-space fg density and electric and 
vector potentials. The break- +) + f the filamentary structure gener- 
ates three-dimensional current loops in the plasma with local amper- 
ian currents which can be higher than the accelerator total current. 
These loops have toroidal and poloidal fields with a maximum of 
amperian current on the loop axis in the region of poloidal-field peak 
intensity. Mirror effect on this region creates a steep potential wall 
with some interruption of the current carrier flow. Extreme values 
of current and magnetic field (up to approximately 10°G) are due to 
the high-energy particles which are produced by the potential wall 
as in an electronic ram. The time for potential wall and magnetic 
field building-up is compressed by radiative energy veda or an 
increasing plasma transparency when the electron cyclotron fre- 
y vnaed reaches the plasma frequency and negative-temperature con- 

itions are created. 


21310 Bursting of filaments in the plasma focus. Gratton, F.T.L. 
(Univ., Buenos Aires). pp 189-196 of In Energy storage, compres- 
sion, and switching. Bostick, W.H. (ed.). New York; Plenum Pub- 
lishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

Photographs of the current sheath of (low energy) plasma 
focus show a disruption of the filaments. This phenomenon is inter- 
preted as a vortex breakdown. Physical parameters which support 
this hypothesis are obtained from measurements, from the theoretical 
thickness of the current sheath given by Nardi and from some 
models of the plasma flow. The widening of a vortex due to axial 
velocity increase is analyzed by means of magnetohydrodynamic 
collinear models. The main results are: (1) the existence of a limit 
separating supercritical from subcritical regimes (their character 
changes with the ratio between kinetic and magnetic energy); (2) the 
existence of flow regimes where the vortex radius remains approxi- 
mately constant for moderate increments of the external velocity; (3) 
the structure of the vortex may change substantially for a sufficiently 
large increment of the external velocity, even in subcritical states; (4) 
the possibility that a burst of the vortex may occur when the external 
velocity suffers a slowdown. 


21311 Super-strong focusing of an intense relativistic electron 
beam by an annular laser beam. Winterberg, F. (Univ. of Nevada, 
=, pp 393-398 of In Energy storage, compression, and switch- 

Bostick, W.H. (ed.). New York; Plenum Publishing Corp. 
(t 76). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

It is shown that by the nonlinear transverse radiation pressure 
within a plasma of a pulsed convergent annular high power laser 
beam it is possible to focus an intense relativistic electron beam 
down to a radius of approximately 10-* cm. The transverse radiation 
pressure results from the dielectric ety of a plasma in conjunc- 
tion with the phenomena of the self-focusing of intense laser light. 
The tightly focused electron beams make possible the release of 
thermonuclear energy by micro-explosions. The components for 
such a system consisting of an approximately 10* Joule IR laser and 
an —— 10° Ampere relativistic electron beams are already 


21312 Mechanism for hard x-ray and neutron emission of plasma 
focus. Kvartskhava, I.F.; Khautiev, E.Y.; Ninidze, M.L. (Physico- 
technical Institute, Sukhumi). Sov. J. Plasma Phys. (Engl. Transl.); 2: 
No. 1, 22-23(Jan 1976). 

Results are reported for experiments carried out on dis- 
charges with a plasma focus. The discharge system is a 
— ynamic accelerator, whose outer electrode has a continu- 

ation consisting of 12 pins with a movable flange, which is the 
cathode. The maximum compression of the plasma shell is followed 
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by an increase in the resistance of the current channel, which is ~0.1 
cm in size. This time corresponds to the beginning of the pulses of 
neutron and hard x-ray (40—80 keV) emission. There is a correlation 
between the total neutron yield and the spatial anisotropy of this 
emission, on the one hand, and the x-ray intensity, on the other. Ion 
beams from the plasma focus are detected directly. The ion energy is 
the same as the energy of the hard x rays. The increase in the 
discharge resistance is attributed to radial ejection of plasma from 
the current channel. (AIP) 


21313 Electrode effects on the neutron spectrum of a plasma 
focus. Rapp, H. (Stuttgart Univ. (TH) (F.R. Germany). Inst. fuer 
Plasmaforschung). Phys. Lett., A; 57: No. 1, 46-48(17 May 1976). 

End-on neutron spectra of a plasma focus were measured by 
the time-of-flight method. Using an inner electrode with a specially 
shaped cavity instead of the normal solid or hollow electrodes 
caused the maximum of the neutron spectrum to shift from 2.66 
MeV to 2.85 MeV. It is attempted to explain the effect by the 
interaction of the electrode, or the impurities emitted by it, with the 
compressed plasma. 


21314 Continuous flow pinch for production of hot and dense 
plasma. Tsagas, N.F.; Prinn, A.E. (Liverpool Univ. (UK)). J. Phys., 
D (London); 9: No. 12, 1693-1698(21 Aug 1976). 

This paper reports on the investigations of a focused flow 
device for the production of plasma of thermonuclear interest. An 
attempt has been made to find the optimum conditions for increasing 
the temperature and density of the plasma. High-speed photography 
and magnetic probe measurements have been used to study the 
dynamic characteristics of the discharges. The current distribution in 
the gun has been found for various parameters. It is suggested that 
the hottest part of the column is defined by the focus of the current 
streamlines in the region of the pinch. Changes were made in the 
initial distributions and type of neutral gas, discharge currents and 
the shape of the outer electrode in an attempt to modify this current 
distribution and to increase the temperature and density in the pinch 
region. Optimum conditions were established by an optical tech- 
nique. A plasma pinch temperature of 150 eV was achieved with 
electron densities of order 10'* per cubic centimetre. 


21315 Brewster angle for an E-polarized electromagnetic wave 
interacting with a moving dielectric medium. Mukherjee, P.K. (De- 
partment of Physics and Astrophysics, University of Delhi, Delhi- 
110007, India). J. Appl. Phys.; 48: No. 2, 592-595(Feb 1977). 

The Brewster-angle phenomena of total transmission has been 
investigated with reference to an E-polarized electromagnetic wave 
interacting with a dielectric half-space moving along the interface. 
Analytic conditions are derived for the existence of Brewster angles. 
We also discuss how the Brewster angles are modified by replacing 
the incident region (in which the incident electromagnetic wave is 
propagated) with an isotropic or a uniaxially anisotropic plasma. The 
Brewster angles are found to behave in a remarkably different 
fashion under various conditions. Numerical results for the Brewster 
angles, showing their dependence on the nondimensional velocity of 
the medium 8, are presented for several values of the physical 
parameters. (AIP) 


PLASMA KINETICS - EXPERIMENTAL 
REFER ALSO TO CITATION(S) 21336 


21316 Plasma acceleration using ,:-gradient(B) force. Nihei, H.; 
Inoue, N.; Ohara, Y.; Nishino, O. (Tokyo Univ. (Japan). Faculty of 
Engineering). Tokyo Daigaku Kogakubu Kiyo, A; No. 11, 44-45(Dec 
1973). (In Japanese). 

Several types of high flux beam sources have been developed 
for the purpose of heating and fuel feeding of the fusion reactor 
plasma. In our laboratory a duoPIGatron ion source and a pgradient 
B plasma accelerator are constructed. The former is used for the 
production of the beam with the energy of higher than several keV, 
and the latter is for the lower energy beam. The present paper 
describes the results of experiments on the pgradient B plasma 
accelerator. The absolute intensity of the beam is obtained by 
calorimetric measurement. The beam intensity increases as the mi- 
crowave input power increases. Distribution of beam energy is 
measured with a multigrid electrostatic analyzer. The average 
energy of ions is about 60 eV and the total current is 0.5 A. In 
addition to the fusion reactor application, such a type of low energy 
and high intensity beam source is applicable to the investigation of 
atomic processes and the space craft propulsion. 


21317 Experimental results of a low energy plasma focus. Bruz- 
zone, H.; Gratton, R.; Kelly, H.; Milanese, M.; Pouzo, J. (Univ., 
Buenos Aires). pp 255-258 of In Energy storage, compression, and 
ane Bostick, W.H. (ed.). New York; Plenum Publishing Corp. 
From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 
See CONF-741113—. 
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The structure, motion and collapse of the current sheath (CS) 
in a small low 6 page Plasma Focus (approximately 1 KJ, 0.4 to 3 
Torr with De, 0.03 to 1.4 Torr with A) are studied. The observation 
of a radial component of the magnetic field and the image converter 
pictures show a complex structure of the CS. However, a snow- 
low model is adequate to describe the CS motion as a whole, which 
in turn, determines the CS thickness regardless of the gas employed. 
In the focus stage one observes bursts of non thermal microwaves, 
hard X-rays (0.5 to 1.0 MeV), and neutrons. 


21318 Nonuniform energy concentration in focused plasmas. Bos- 
tick, W.H. (Stevens Inst. of Tech., Hoboken, NJ); Nardi, V.; Prior, 
W.; Rodriguez-Trelles, F.; Cortese, C.; Gekelman, W. pp 261-270 of 
In Energy storage, compression, and switching. Bostick, W.H. (ed.). 
New York; Plenum Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

The dynamics of the dense plasma column (approximately 
10”° particles/cm*) produced in a deuterium plasma new experi- 
ment is studied by the emission spectrum from hard x-rays to 
infrared and microwaves. A maximum of space and time resolution 
shows energy naies within time and space intervals A tau approxi- 
mately 1 to 5 ns Al approximately 0.1 to 0.5 mm. This energy 
granulation involves a fraction approximately 10 percent of the 
energy of the whole system and occurs by localized conversion of 
magnetic field energy into particle energy. The non-thermal distribu- 
tion of ions and electrons as it is derived from radiation anisotropy 
and polarization, fits the observed beaming of electrons and ions that 
is observed by other methods (including anisotropy measurements of 
the neutron emission). 


21319 Normal modes of a loss cone plasma slab with steep 
density gradient. Gerver, M.J.; Birdsall, C.K.; Langdon, A.B.; Fuss, 
D. (Department of Electrical Engineering and Computer Sciences 
and Electronics Research Laboratory, University of California, 
Berkeley, California 94720). Phys. Fluids; 20: No. 2, 291-300(Feb 
1977). 


The electrostatic flute-like normal modes were found for a 
collisionless loss cone plasma in a uniform magnetic field with 
density varying sinusoidally in one direction in space. A local 
method, appropriate to kLvery-much-greater-thanl, where k is the 
wavenumber and L is the scale length, and a nonlocal method, 
appropriate to kLapproximately-less-than1, where both used; the ion 
Larmor radius a/sub i/ was not assumed to be small. The usual drift 
cone mode was found when a/sub i/very-much-less-thanL; other 
instabilities were found for a/sub i/approximately-greater-thanL. In 
principle, the methods could be applied to other configurations of 
plasma. (AIP) 


PLASMA KINETICS - THEORETICAL 


21320 (INIS-mf—3133, pp I 12-1 15) Method for the solution of 
the coupled suprathermal ion-neutral transport equations. Greenspan, 
E. (Israel Atomic Energy Commission, Beersheba. Nuclear Research 
Center-Negev). 1975. 

From Joint annual meeting of the Israel Nuclear Society and 
pd a. Health Physics Society (IRPA); Haifa, Israel (30 Nov 
1975). 

In Transactions of the Israel Nuclear Society and the Israel 
Health Physics Society (IRPA), [of the joint annual meeting 1975], 
ae Institute of Technology, Haifa, November 30, 1975. 

ol. 3. 

A new method for the solution of the coupled equations for 
the slowing-down of suprathermal ions and for the transport of 
neutral particles in plasmas is proposed; the combination of the 
multigroup methods recently developed for the solution of ion 
slowing down problems and of the neutral transport equation. The 
coupling between the suprathermal ion and neutral populations will 
be similar to the coupling between the neutron and photon popula- 
tions in coupled neutron photon transport calculations. The coupled 
ions-neutral transport method proposed might be useful for accurate 
estimation of the performance, and for detailed design of different 
two-component plasma devices. It could be applied for the solution 
of a complete beam injection problem, starting with the calculation 
of the penetration of the neutral beam into the plasma, through beam 
ionization to the calculation of the slowing down of the ions taking 
into account charge exchange and reionization reactions. 


21321 (JAERI-M—6119) Macroscopic cross sections for analyz- 
ing the transport of neutral particles in Suzuki, T.; Taji, Y.; 
Nakahara, Y. (Japan Atomic Energy Research Inst., Tokyo). May 
1975. 21p. INIS. 

Algorithms have been developed for calculating the ioniza- 
tion and charge exchange cross sections required for analyzing the 
neutral transport in plasmas. In our algorithms, the integration of the 
expression for reaction rate of neutrals with plasmas is performed by 
expanding the integrand with the use of polynomials. At present, 
multi-energy-group sets of the cross sections depending on plasma 
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temperature and energy of neutrals can be pi by means of 
Maxwellian averages over energy. Calculational results are printed 
out in the FIDO format. Some numerical examples are given for 
several forms of spatial distributions assumed for the plasma ion 
temperature and source neutral energy. 


21322 Anomalous skin effect in a cylindrical plasma. Bobrov, 
Yu.G. Zh. Tekh. Fiz.; 45: No. 3, 487-499(Mar 1975). (In Russian). 

15 refs.; for English translation see the journal Sov. Phys. - 
Tech. Phys. 

The paper solves the problem on the genetration of an HF 
electromagnetic field into a cylindrical plasma under conditions 
when the ratio between an electric field and a current in a plasma is 
not local (anomalous skin effect). The inte; erential equation 
for the electric field in the plasma is solved by the nutes of 
successive approximations with a number of simplifying assumptions. 
The distribution of the electric and tic fields j in the plasma os 
found as a function of static conductivity of the plasma and the 
electron free = —e The calculation results explain the anoma- 
lous shape of curves of the HF ma.gnetic field scanning in the 
plasma, which has previously been observed in some experimental 
investigations. 


21323 Frictional effects on the renormalization of propagator in 
turbulent plasmas. Kono, M.; Sanuki, H. (Kyushu Univ., Fukuoka 
(Japan). Research Inst. for Applied Mechanics); Todoroki, J. Re, 
Res. Inst. Appl. Mech. (Kyushu Univ.); 22: No. 70, 101-116(May 1975). 

It is shown that there are two kinds of effects of fluctuations 
on the particle trajectories in a weakly turbulent plasma; diffusive 
effect and frictional one. The new p gee including the friction- 
al processes is obtained, which is different from the Dupree type 
one, by summing up oe most secular terms of iterative series in 
particle orbit. The a gator takes the following form; 
G(k,@;v,v')= (nearly)[o-1/2 ae )+iv]" 'exp[-(v-v’)?/2A]. The set 
of kinetic equations is also obtained 


21324 Equilibrium of axially symmetric 
rectangular cross section. Shoji, T.; Okuda, T. (Nagoya Univ. 
(Japan). Faculty of 75 aie Mem. Fac. Eng., Nagoya Univ.; 27: 
No. 1, 142-151(May 1975 

The equilibrium ane of toroidal plasma with distributed 
current in a fat torus with any small toroidicity and ee cross 
section is analyzed. The analytical solution is deduced by the use of 
Green's function and the constant-variable method and also some 
numerical results are given. 


21325 Corrugated-wall slow-wave structures in plasma devices. 
D’yachenko, V.V.; Shcherbinin, O.N. Sov. Tech. Phys. Lett. (Engl. 
Transl.); 1: No. 5, 206-207(May 1975). 

Translated from Pis'ma Zh. Tekh. Fiz.; 1: No. 9, 443-446(12 
May 1975). 

An expression for the surface im of a plasma in which 
an E-type wave having singularities at the lower hybrid resonance is 
discussed. Knowledge of the surface im ce of the plasma has 
made it possible to solve the problem of the natural modes of the 
pg Pp rs in the space between the chamber wall and 
mi a surface. Some brief results of this analysis are presented. 


21326 Axisymmetric hy flow caused by rotating con- 
ductor. Ikuta, T. ay aed Univ. (Japan). Dept. of Physics). Nippon 
Seirigaku Zasshi; 39: 2, 492- 500(Aug 1975). 

The general theory of a magnetohydrodynamic parallel-trans- 
verse flow is studied in the relativistic case as well as in the non- 
relativistic case and is applied to the axisymmetric motion of a 
plasma flowing out of a rotating magnetized conductor. By solving 
the ideal, steady, magnetohydrodynamic equations, an asymptotic 
solution at large radial distance is obtained, which shows that in the 
poloidal projection the flow and the magnetic field are aligned but 
the main flow is radial while the dominant component of the 
magnetic field is toroidal. 


21327 Domain instability of a glow discharge. Myl'nikov, G.D.; 
Napartovich, A.P. (I. V. 5 awa a Institute of Atomic Energy, 
Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 6, 486-491(Dec 
1975). 

In an experimental study of the self-excited current oscilla- 
tions of a glow discharge in an elect tive gas flowing trans- 
verse to the discharge axis, — layers ("domains a) are detected at 
gas pressures from 10 to 100 torr. These layers are generated 
periodically near the cathode; they travel to the anode and vanish 
there. A theoretical model has been worked out. The equations 
obtained on the basis of this model permit solutions corresponding to 
a solitary steady-state wave; the velocity of such a wave is evaluat- 
ed. (AIP) 


21328 Electronic thermal conductivity in tokamaks. Kadomtsev, 
B.B. (I. V. Kurchatov Institute of Atomic Energy, Moscow). Sov. J. 
Plasma Phys. (Engl. Transl.); 1: No. 6, $12-515(Dec 1975). 

The electronic thermal conductivity in tokamaks is known to 
be many times higher than the classical (more precisely, “neoclassi- 


toroidal plasma with a 
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cal”) theoretical value. One possible reason for this elevated thermal 
conductivity: small perturbations which distrupt the axial symmetry 
of the plasma column: is analyzed qualitatively. It is shown that, in 
accordance with the experimental data, this mechanism leads to a so- 
called pseudoclassical thermal conductivity at a high electron tem- 
perature and to a heat transfer of the Bohm type at a lower 
temperature. (AIP) 


21329 Spreading of a small inhomogeneity in an uni 
weakly ionized plasma in a eames field. Rozhanskii, V.A.; > 
L.D. (M. I. Kalinin Leningrad Polytechnical Institute). Sov. 
Plasma Pg (Engl. Transi.); 1: No. 6, 516-521(Dec 1975). 
ee of the spreading of a small inhomogeneity (5n 
very-much-less-thanno, where no is the density of the unperturbed 
plasma) of a weakly ionized plasma in a magnetic field is solved in 
the quasineutral approximation. At smal] angles with respect to the 
magnetic field (at angles of order uXhV D/sub i perpendicular//D/ 
sub e parallel/, where D/sub e, i parallel ,perpendicular/ are the 
electron and ion diffusion coefficients along and across the magnetic 
field) there are regions of width ~ 4X in which the Green's function 
changes sign, i.¢., an increase in the plasma density at the origin of 
coordinates leads to loss of plasma from these regions. Under these 
conditions the spreading of a plasma inhomogeneity is governed, not 
by the smallest, but by the largest values of the diffusion coefficients 
along and across the magnetic field (D/sub e paruallel/ and D/sub i 
perpendicular/). This situation turns out to be possible because of 
current flow through the plasma; this effect is analogous to Simon's 
familiar “short-circuiting effect”. In this case the plasma itself fills 
the role of the conducting walls. Solutions are found for the cases of 
a point inhomogeneity and for an inhomogeneity of finite dimen- 
sions, an ellipsoid of revolution. There is an analysis of the condi- 
tions under which the plasma diffusion is ambipolar, i.e., under 
which the electron and ion fluxes are equal and there are no eddy 
currents. (AIP) 


21330 Recent progresses in gas-embedded Z-pinch and neutron 
production. Chen, D.Y. (Santa Clara Research Inst., CA). pp 143-147 
of In Energy storage, compression, and switching. Bostick, W.H. 
(ed.). New York; Plenum Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 


Recent Fn er and neutron yield data of an exploding 


metal tube prefilled with deuterium gas are presented. Some prob- 
lems related to the stability and control mechanisms of the Z-pinch 
are discussed. 


21331 Boundary of a magnetized plasma surrounded by a neutral 
gas. Shioda, S.; Juzoji, Y. (Tokyo Inst. of Tech. (Japan)). Nippon 
Seirigaku Zasshi; 40: No. 2, 524-529(Feb 1976). 

The boundary of a magnetized plasma surrounded by a neu- 
tral gas is discussed theoretically by the continuum approach based 
on the assumption of constant but unequal temperatures. The condi- 
tion under which a steady state solution exists, the thickness of the 
boundary, the diffusion flux and the profiles of pressure and magnet- 
ic field are calculated. A large pressure gradient may be induced in 
the boundary due to the effect of diamagnetism of the ambipolar 
diffusion. 


21332 Short-wave dissipation instability on trapped electrons. 
Mikhajlovskii, A.B. Zh. Eksp. Teor. Fiz., Pis'ma Red.; 23: No. 8, 436- 
438(20 Apr 1976). (In Russian). 

7 refs.; letter-to-the-editor; for English translation see the 
journal JETP Lett. 


21333 Plasma rotation by electric and magnetic fields in a dis- 
ay cylinder. Wilhelm, H.E.; Hong, S.H. (Department of Electri- 

cal Engineering, Colorado State University, Fort Collins, Colorado 
80523). J. Appl. Phys.; 48: No. 2, 561-567(Feb 1977). 

A theoretical model for an electric discharge is developed 
consisting of a spatially diverging plasma sustained electrically be- 
tween a small ring cathode and a larger ring anode in a cylindrical 
chamber with an axial magnetic field, to study the rotation of the 
discharge plasma in the crossed electric and magnetic fields. The 
associated boundary-value problem for the coupled partial differen- 
tial equations, which describe the electric potential and the plasma 
velocity fields, is solved in closed form. The electric fieid, current 
density, and velocity distributions are discussed in terms of the 
Hartmann number H and the Hall coefficient wtau. As a result of the 
Lorentz forces, the plasma rotates with speeds as high as 10° cm/sec 
around its axis of symmetry at typical conditions. As an application, 
it is noted that rotating discharges of this type could be used to 
develop a high-density plasma-ultracentrifuge driven by j x B forces, 
in which the lighter vier) ion and atom components would be 
enriched in (off) the center of the discharge cylinder. (AIP) 


21334 Electromagnetic eigenmode perturbations caused by defor- 
mation of a plasma core in a spherical cavity resonator. Steiger, A.D. 
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(Lawrence Livermore Laboratory, University of California, Liver- 
more, California 94550). J. Math. Phys. (N.Y.); 18: No. 2, 312- 
320(Feb 1977). 

A perturbation formalism for the electromagnetic eigenmodes 
of a lossless spherical cavity resonator has been derived from the 
Boltzmann—Ehrenfest theorem. The perturbations are caused by 
adiabatic deformations of a plasma core located at the center of the 
cavity. (AIP) 


PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 21451 


21335 Toroidal capacitive uhf arc discharge. Gonchar, N.L; 
Zvyagintsev, A.V.; Mitin, R.V.; Pryadkin, K.K. (Physicotechnical 
Institute, Khar’kov). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 6, 
477-478(Dec 1975). 

An rf circuit, connected to a 150 MHz oscillator, has been 
developed for producing and studying completely closed toroidal 
uhf arcs at pressures on the order of atmospheres. Steady-state 
toroidal arcs have been produced in argon and air at pressures up to 
1.5 atm and in hydrogen at pressures up to 100 torr. The arc is struck 
in a toroidal quartz chamber with minor and major diameters of 3 
and 12 cm, respectively. The closed toroidal uhf arc has been used as 
a preionizer for producing a pulsed high-current toroidal arc at a 
frequency ~ 10‘ Hz. The current in the pulsed arc is up to 5—8 kA 
and the electron density is up to (2—5) x 10'7cm~* at pressures of 10 
torr in hydrogen and 200 torr in argon. The dynamics of the onset 
and decay of the pulsed toroidal arc was studied by streak photogra- 
phy. (AIP) 


21336 Simple model for impact-dissociative and impact-ion-ion 
recombination. Yakovlenko, S.I. (I. V. Kurchatov Institute of 
Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: 
No. 6, 492-493(Dec 1975). 

Calculations of the coefficients for dissociative (and ion-ion) 
and impact recombination frequently neglect the circumstance that 
the excited atom formed as a result of the breakup of a molecule 
continues to participate in the relaxation with respect to electronic 
states, so that the number of recombination events per unit time 
cannot be taken to be simply the sum of the number of dissociative 


(ion-ion) and impact-radiative recombination events. The present 
paper presents a joint analysis of the kinetics of these processes, and 
the corresponding coefficients are derived. (AIP) 


21337 Nonneutral electron plasma with a 2.5 MeV mean energy. 
Armstrong, C.M.; Hammer, D.A.; Trivelpiece, A.W. (Maryland 
Univ., College Park (USA). Dept. of Physics and Astronomy). Phys. 
Lett., A; 55: No. 7, 413-414(26 Jan 1976). 

A pulsed magnetic mirror device is used to produce a non- 
neutral electron plasma (Nsub(total)=8 x 10'') with a mean kinetic 
energy of 2.5 MeV in a 26 kG field. This represents a substantial 
increase Over previous results. 


21338 Extremal physical conditions in thermonuclear combustion 
initiated by a laser beam. Afanas’ev, Y.V.; Basov, N.G.; Volosevich, 
P.P.; Gamalii, E.G.; Krokhin, O.N.; Kurdyumov, S.P.; Levanov, 
E.I.; Rozanov, V.B.; Samarskii, A.A.; Tikhonov, A.N. (P. N. Lebe- 
dev Physics Institute, USSR Academy of Sciences). JETP Lett. 
(USSR) (Engl. Transl.); 24: No. 1, 18-20{5 Jul 1976). 

An analysis is presented of the physical conditions that are 
produced in target plasma during the stage of thermonuclear com- 
bustion initiated by laser radiation. (AIP) 


21339 The disintegration and vaporization of plastic targets irra- 
diated by high-power laser pulses. Greig, J.R.; Pechacek, R.E. (Nava 
Research Laboratory, Washington, D.C. 20375). J. Appl. Phys.; 48: 
No. 2, 596-604(Feb 1977). 

We have studied the disintegration of polyethylene and poly- 
styrene targets irradiated by 100-J 40-nsec Nd/glass laser pulses. At 
power densities of approximately-less-thanl0'*? W/cm? relatively 
massive targets (6 x 10-> to 5 x 10°‘ cm®) are totally disintegrated to 
produce finely divided target material and un-ionized vapor. Both 
the size of the target and the presence or absence of a Jaser prepulse 
strongly influence the proportions of finely divided target material 
and un-ionized vapor, raged within the first few microseconds 
after peak laser power. This disintegration is always preceded by the 
emission of a hot fully ionized plasma, but only 1% of the target 
material is contained in the hot plasma. Typically, (1—3) x 10'% 
atoms of un-ionized vapor are released as a slowly expanding 
(v~ 10° cm/sec) cold dense gas cloud (n/sub 0/<10'® cm~*) sur- 
rounding the initial target position. This cloud of target material has 
subsequently been heated by absorption of a 300-J 100-nsec CO» 
laser pulse to produce an approximately fully ionized plasma. (AIP) 


21340 Production of dense plasmas in a hypocycloidal pinch 
apparatus. Lee, J.H.; McFarland, D.R.; Hohl, F. (Vanderbilt Univer- 
sity, Nashville, Tennessee 37235). Phys. Fluids; 20: No. 2, 313- 
321(Feb 1977). 
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A new type of high-power pinch apparatus consisting of disk 
electrodes was developed and diagnostic measurements to study its 
mechanism of dense plasma production have been made. The col- 
lapse fronts of the current sheets are well organized and dense 
plasma foci are produced on the axis with radial stability in excess of 
5 psec. A plasma density greater than 10'* cm~* is determined with 
Stark broadening and laser absorption. Essentially complete 
absorption of a high-energy CO. laser beam has been observed. A 
plasma temperature of approximately 1 keV is measured with differ- 
ential transmission of soft x rays through thin foils. The advantages 
of this apparatus over the coaxial a focus are improvements in 
(1) plasma volume, (2) stability, (3) containment time, (4) access to 
additional heating by laser or electron beams, and (5) the possibility 
of scaling up to a multiple array for high-power operation. (AIP) 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 21252, 21364 


21341 (AD—913703) Application of the finite element method to 
studies of hy ic stability. Part I. The linear pinch. Boyd, 
T.J.M.; Gardner, G.A.; Gardner, L.R.T. (University Coll. of North 
Wales, Bangor (UK)). Jan 1973. 27p. NTIS. 

The gy ony stability of a linear pinch is studied nu- 
merically using the finite element method, a technique which has 
enjoyed wide success in continuum mechanics. The plasma-vacuum 
region is subdivided into a number of elements within each of which 
displacements are expressed in terms of a small number of nodal 
values which are taken as parameters of a functional, the lagrangian. 
The problem is solved by minimizing this functional numerically 
with respect to the nodal values. In particular the variation of the 
growth rate of M = —2 modes with axial magnetic field and with 
ratio of the plasma to vacuum radius has been examined. Both 
uniform and parabolic current density profiles have been treated. 
The number of radial elements has been varied to demonstrate 
convergence of the solution. The principal advantage of the finite 
element method is the facility with which complicated boundaries 
and the discontinuity of material properties may be treated. (auth) 


21342 (EUR-CEA-FC—811) Trapped ion mode driven by ion 
magnetic drift resonance in a flat torus. Bussac, M.N.; Laval, G.; 
Pellat, R.; Tagger, M. (Association Euratom-CEA, Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Groupe de Re- 
cherches sur la Fusion Controlee; CEA Centre d’Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. de Physique du Plasma 
et de la Fusion Controlee). Mar 1976. 15p. INIS. 

A study of the trapped ion instability in the real geometry of 
the large Tokamaks leads to the consideration of a new branch of 
that instability, driven by a resonance with the magnetic drift of the 
particles, both in collisional and non collisional regimes. 


21343 Nonstationary Rayleigh problem for magnetized plasma. 
Abramov, L.A.; Al’perovich, L.S. (Inst. of Physics of the Earth, 
Moscow). Astrophysics (Engl. Transl.); 11: No. 2, 196-202(1975). 

Translated Son Astrofizika; 11: No. 2, 293-303(1975). 

A solution is obtained for the problem of onset of oscillatory 
convection in a horizontal layer of fully ionized plasma located in 
constant vertical gravitational and magnetic fields. In case of signifi- 
cant anisotropy in the thermal conductivity with isotropic viscosity 
(only the electrons are magnetized) the onset of convection at large 
Hartmann numbers is accompanied by oscillations if the “magnetic 
Prandtl number” is much larger than unity. The results obtained here | 
are a natural generalization of the well-known Chandrashekar’s 
criteria and can be used in the theory of MHD wave generation in a 
strongly magnetized plasma. 


21344 Role of runaway electrons in the development of instability 
in the Tokamak. Alikaev, V.V.; Arsen’ev, Yu.I.; Bobrovskii, G.A.; 
Kondrat'ev, A.A.; Razumova, K.A. Zh. Tekh. Fiz.; 45: No. 3, 515- 
522(Mar 1975). (In Russian). 

11 refs.; for English translation see the journal Sov. Phys. - 
Tech. Phys. 

The author investigats the instability of a low-density plasma 
with a high stability coefficients which shows signs of previously 
revealed stripping instability. In these conditions, the plasma X- 
radiation has been studied along with usual discharge characteristics. 
The experiments carried out suggest that the plasma filament con- 
tains a perceptible fraction of escaping electrons, which play a 
substantial part in the development of the instability. 


21345 Kinetic instability of cyclotron harmonic waves in a beam- 
plasma system. Fedorenko, V.N. (AN SSSR, Leningrad. Fiziko- 
Tekhnicheskij Inst.). Zh. Tekh. Fiz.; 45: No. 3, 500-507(Mar 1975). 
(In Russian). 

16 refs.; for English translation see the journal Sov. Phys. - 
Tech. Phys. 

The kinetic instability relative to the excitation of potential 
waves with frequencies of the order of the electron gyrofrequency in 
the plasma-beam system is discussed. Under conditions typical of 
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available experiments the waves guild up at considerable angles to 
the normal of a magnetic field. The theory agrees fairly well with an 
experiment. 


21346 Low-frequency drift instability of a high-frequency dis- 
charge plasma in a magnetic field. Postnikov, S.A.; Skovoroda, A.A.; 
Shvilkin, B.N. (Moskovskij Gosudarstvennyj Univ. (USSR)). Zh. 
Tekh. Fiz.; 45: No. 3, 508-515(Mar 1975). (In Russian). 

12 refs.; for English translation see the journal Sov. Phys. - 
Tech. Phys. 

Results of an experimental study into unstable low-frequency 
oscillations in a high-frequency discharge plasma in a magnetic field 
one gore. The onpes one Site ae Se ene oe eee ae 
on the dispersion of oscillations. In order to explain the build up 
mechanism of oscillations and describe their properties, use is made 
of the drift low-frequencY oscillation theory developed recently by 
A.V. Timofeyev and S.V. Putvinsky. The comparison of calculated 
and experimental data given in the paper shows that the theory 
describes the phenomenon observed rather accurately. 

in a mod- 


21347 Threshold of lower hybrid parametric instability 
ulated electron-beam: Imai, T.; Yatsui, K. 


Univ., Toyonaka (Japan). Faculty of Engineering Science). Nippon 
Seirigaku Zasshi; 39: No. 6, 1633-1634(Dec 1975). 
Published in summary form only. 


21348 Ionization-thermal instability in a glow-discharge plasma. 
Soroka, A.M.; Shapiro, G.I. (Institute of Problems of Mechanics, 
Academy of Sciences of the USSR). Sov. J. Plasma Phys. (Engl. 
Transl.); 1: No. 6, 479-481(Dec 1975). 

The ionization-thermal Cupeienion instability is analyzed 
for the plasma of a self-maintained glow discharge. The discharge is 
assumed to be a volume discharge, convectively cooled. The thresh- 
old conditions are found for the onset of the instability, which causes 
the discharge to break up into filaments. The dimensions of the 
inhomogeneity of the medium, the pressure, and the mixture compo- 
sition affect the maximum power which can be supplied. The growth 
time of the instability is found (tau~ 10~* sec). It is found that the 
discharge can exist without an external electrical resistance. (AIP) 


21349 Drift-dissipative instability in an rf-discharge plasma in a 
magnetic field. Postnikov, S.A.; Shvilkin, B.N. (M. V. Lomonosov 
Moscow State University). Sov. J. Plasma Phys. (Engl. Transl.); 1: 
No. 6, 482-485(Dec 1975). 

Experimental data are reported on the dispersion relation and 
range of existence of unstable oscillations (ion-acoustic and drift) for 
the case of the age ye instability mechanism. The results 
were found for the w ionized, nonisothermal plasma of an rf 
discharge in a magnetic field. The plasma was inhomogeneous in 
ary Good agreement is found between theory and experiment. 
A 


21350 Flute oscillations of low-density plasma with inhomogen- 
eous ion drift. Putvinskii, S.V.; Timofeev, A.V. (I. V. Kurchatov 
Institute of Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. 
Transl.); 1: No. 6, 541- 1975). 

If the ion drift velocity in an inhomogeneous magnetic field 
depends on the radius, the ion and Varma flute waves can turn out to 
be damped. This damping is due to a resonant interaction of the 
waves with the ion drift motion. It may be this physical phenomenon 
which interfered with the external excitation of waves in certain 
a experiments [V. A. Chuyanov and E. G. Murphy, Nucl. 

usion 12, 177 (1972); W. Calvert et al., Preprint CLM-P 293, 
Culham Lab., 1971]. In the present paper numerical methods are 
used to determine how the damping factor for the ion and Varma 
branches of the flute waves d on the plasma density, the 
inhomogeneity of the magnetic field, and the ion transverse-energy 
dispersion. (AIP) 


21351 Influence of whistlers and ion cyclotron waves on the 
growth of Alfven waves in the magnetospheric plasma. Mikhailovskii, 
A.B.; Pokhotelov, O.A. (O. Yu. Shmidt Institute of Geophysics). 
Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 6, 548-552(Dec 1975). 

The influence of high-frequency waves: whistlers and ion 
cyclotron waves: on the growth of Alfven waves at a frequency well 
below the ion gyrofrequency is analyzed. It is shown that in a 
longitudinally inhomogeneous magnetic field high-frequency waves 
can lead to the growth of Alfven waves. There is no such effect in a 
longitudinally homogeneous magnetic field. (AIP) 


21352 Spectrum of long plasma waves in an inhomogeneous 
plasma. Breizman, B.N.; Ryutov, D.D.; Sobolev, O.P. (Institute of 
Nuclear Physics, Siberian Branch, Academy of Sciences of the 
USSR). Sov. J. Plasma Phys. (Engl. Transl); 2: No. 1, 48-53(Jan 
1976). 

Calculations reveal the structure of the steady-state spectrum 
of plasma waves which is established under the influence of two 

ing factors: the ing of waves toward small wave- 
vectors due to ind scattering by plasma ions and the increase in 
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the wavevector due to the inhomogeneity of the plasma density. 
steady-state trum consists of a narrow peak in k space. 
position of this peak, ko, and its width, A, are related to the 
wave energy U. The calculated results show that the plasma inho- 
—— prevents the formation of a condensate at the point k=0 

permits the existence of a steady-state spectrum not subject to 
the modulation instability. (AIP) 


21353 Plasma instabilities of a relativistically electromag- 
netic wave. Dobrowolny, M. (Consiglio Nazionale delle Ricerche, 
Frascati (Italy). ag gd il Plasma nello Spazio); Ferrari, A.; Bosia, 
G. Plasma Phys.; 18: No. 6, 441-452(Jun 1976). 

The problem of instabilities excited in a plasma by a relativis- 
tically strong electromagnetic wave is considered. The ry refers 
to waves with linear polarization and —— (vX = 
eE/m/sub e/cwX) such that vo << m/sub i//m/sub e/. Excitation 
of both electrostatic modes in the plasma and electromagnetic modes 
(both for k parallel to Eo and k 7 sepa to Eo) is shown to be 
possible. The corresponding instabilities are discussed as a function 
of the strength ameter vo, going from weakly relativistic to 
strongly relativistic cases. 


21354 Longitudinal instabilities with low phase velocities in cur- 
rent carrying plasmas. Demokan, O. (Middle East Technical Univ., 
Ankara (Turkey)). Plasma wee} 18: No. 7, 569-572(Jul 1976). 

¢ longitudinal instabilities produced when the plasma elec- 
trons have a non-zero average velocity with respect to the plasma 
ions are considered. Among these instabilities those with low phase 
velocities are studied in detail as offering a possible means of ion 
heating. The growth rate and frequency is derived for all values of 
the average electron velocity. 


21355 Magnetohydrodynamic stability of highly elongated axi- 

Grossmann, W.; Tataronis, J.A.; Weitzner, H. 
(New York University, Courant Institute of Mathematical Sciences, 
pk York, New York 10012). Phys. Fluids; 20: No. 2, 239-251(Feb 
1977). 

The magnetohydrodynamic stability of diffuse, axisymmetric 
toroidal plasma configurations with large elongation in the direction 
of the axis of mona | and large aspect ratio is investigated. In an 
asymptotic expansion the elongation and aspect ratio are related and 

th are made large. This expansion reduces the equilibrium rela- 
tions in leading order to an ordinary differential equation readily 
s tible to numerical solution or, in some cases, analytical solu- 
tion. The same expansion procedure is also applied to the linearized 
stability analysis and both partial differential equations and a Ray- 
leigh—Ritz quotient for the eigenvalues and eigenvector result. Belt 
pinch and doublet shapes for various current density profiles are 
examined for internal and external modes for both high and low 8 
forms of the equilibrium. Growth rates and eigenfunctions for the 
discrete modes are given and general features of the spectrum are 
discussed. (AIP) 


21356 Shear stabilization of lower hybrid drift instabilities. 
Krall, N.A. (Laboratory for Applied Plasma Studies, Science Appli- 
cations, Inc., La Jolla, California 92037). Phys. Fluids; 20: No. 2, 311- 
312(Feb 1977). 

Magnetic shear is shown to stabilize the lower hybrid drift 
wave when the shearing distance is L/sub s/<L/sub n/ (a/sub i// 
L/sub n/+L/sub n//a/sub i/), where L/sub n/equivalentdin n/dx is 
the density gradient scale length and a/sub i/ is the ion gyroradius. 
(AIP) 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 21259, 21260, 21350, 21351 


21357 (CEA-CONF—3487) Filamentation instability of an ion- 
sound wave. Canobbio, E. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Grenoble, 38 (France). Groupe de Re- 
cherches sur la Fusion Controlee; CEA Centre d'Etudes Nucleaires 
de Grenoble, 38 (France). Service d’Ionique Generale). 1975. 4p. 
INIS. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

fnenend waves propagating in a non-isothermal unmagne- 


tized homogeneous plasma are unstable against modulation in the 


direction dicular to their propagation for all amplitudes. The 
relevance of this and other more general instabilities from the 
viewpoint of plasma heating and confinement is briefly discussed. 


21358 (EUR-CEA-FC—807) Solution of the equations for non- 
linear interaction of three damped waves. (Association Euratom- 
CEA, Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Groupe de Recherches sur la Fusion Controlee; CEA 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. —- du Plasma et de la Fusion Controlee). Jan 1976. 
15p. INIS. 

Three-wave interactions are analyzed in a coherent wave 
description assuming different linear damping (or growth) of the 
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individual waves. It is demonstrated that when two of the coeffi- 
cients of dissipation are equal, the set of equations can be reduced to 
a single equivalent equation, which in the nonlinearly unstable case, 
where one wave is undamped, asymptotically takes the form of an 
equation defining the third Painleve transcendent. It is then possible 
to find an asymptotic expansion near the time of explosion. This 
solution is of principal interest since it indicates that the solution of 
the general three-wave system, where the waves undergo different 
individual dissipations, belongs to a higher class of functions, which 
reduces to Jacobian elliptic functions only in the case where all 
waves suffer the same damping. 


21359 (IPPJ—223) Stability of oblique modulation on ion acous- 
tic wave. Kako, M.; Hasegawa, A. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Jun 1975. 11p. INIS. 

Modulation on an ion acoustic wave is shown to be unstable 
in a direction oblique to that of the wave phase velocity. 


21360 Ion sheath on the rf excitation of Bernstein mode waves. 
Agarwal, D.C. (Inst. fuer Physikalische Weltraumforschung, Frei- 
burg i.B.). Chin. J. Phys. (Taiwan); 14: No. 2, 123-124(Sum 1976). 

This note reports the ion sheath effect on the rf excitation and 
detection of electrostatic Bernstein mode waves as observed experi- 
mentally. 


21361 (ORNL-tr—4063(Draft)) Distribution of ion-hybrid waves 
in a weak nonhomogeneous layer of plasma of finite pressure. Glago- 
lev, V.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1973. Translation 
by M. Gerrard of IAE—2339. 47p. Dep. NTIS $4.00. 

In this report the ion-hybrid waves in a weak nonhomogen- 
eous layer of plasma, in which the density increases in the direction 
perpendicular to the magnetic field, is considered. It is shown that 
when the wave phase velocity along the magnetic field is lower than 
the velocity of light, the ordinary E wave in the depth of the layer is 
always converted to the magnetic (H wave) or plasma wave. Condi- 
tions were found for converting these waves with estimate of the 
plasma pressure. 


21362 Electromagnetic waves in a relativistic plasma with a 
strong magnetic field. Suvorov, E.V.; Chugunov, Yu.V. (Scientific- 
Research Inst. of Radiophysics, Gorky, USSR). Astrophysics (Engl. 
Transl.); 11: No. 2, 203-211(1975). 

Translated from Astrofizika; 11: No. 2, 305-318(1975). 

The dispersion characteristics of electromagnetic waves in a 
relativistic plasma having a one-dimensional distribution function 
established through radiation losses in a strong magnetic field are 
studied. It is shown that the longitudinal waves in such a plasma 
exist in a certain frequency interval near the plasma frequency, they 
propagate at small angles to the external magnetic field, and their 
phase velocities exceed the velocity of light, as a consequence of 
which the longitudinal waves do not have clear advantages over 
other types of waves in terms of generation (their Cherenkov” 
generation is impossible). The dispersion properties of the electro- 
magnetic waves in the low-frequency intervals of w/sub Hi/ less 
than w less than w/sub He/ and » much less than w/sub Hi/ in the 
“quasivacuum” approximation (parallel bar n? — 1 parallel bar much 
less than 1) are analogous to the properties of normal waves in a cold 
plasma in the corresponding frequency intervals. A distinguishing 
feature of a relativistic plasma is the attenuation of the waves caused 
by the presence in it of a continuous spectrum of gyrofrequencies 
and- strong spatial dispersion. The instability increments of Alfven 
and fast magnetosonic waves, connected with the one-dimensionality 
of the distribution function, are found for quasilongitudinal propaga- 
tion. 


21363 Equations for the transfer of electromagnetic radiation and 
the excitation of Langmuir turbulence. Lomadze, R.D. (Abastumani 
Astrophysical Observatory, USSR). Astrophysics (Engl. Transl.); 11: 
No. 3, 274-281(1975). 

Translated from Astrofizika; 11: No. 3, 409-420(1975). 

A complete system of equations is obtained for the nonlinear 
transfer for electromagnetic radiation through a plasma medium and 
the excitation of Langmuir turbulence in a decay interaction. The 
case when the frequency of the radiation considerably exceeds the 
plasma electron frequency is analyzed. It is assumed that both the 
plasma and the radiation and Langmuir turbulence are isotropic. 


21364 Nonlinear effects in the current-driven ion-acoustic insta- 
bility. Yamamoto, T.; Nishio, Y.; Mase, A.; Tsukishima, T. (Nagoya 
Univ., Japan). Electr. Eng. Jpn. (Engl. Transl.); 95: No. 3, 25- 
33(1975). 

Translated from Denki Gakkai Ronbunshi; 95A: No. 6, 223- 
230(June 1975). 

The purpose of the present study is to investigate experimen- 
tally the behavior of the current-driven ion-acoustic wave in the 
nonlinear regime, and to compare the results with existing theories. 
The experiment was carried out in an argon positive column. The 
propagation characteristics of the test wave in linear as well as in 
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nonlinear regions are shown. The theoretical considerations of the 
nonlinear effects of the test wave itself as well as the background 
turbulence are given. (MOW) 


21365 Stationary short-wave ion-acoustic turbulence of a current 
plasma. Pustovalov, V.V.; Silin, V .P.; Tikhonchuk, V.T. (AN 
SSSR, Moscow. Fizicheskij Inst.). Zh. Tekh. Fiz.; 45: No. 3, 459- 
462(Mar 1975). (In Russian). 

9 refs.; for English translation see the journal Sov. Phys. - 
Tech. Phys. 

Within the framework of the theory of weak plasma turbu- 
lence, the author finds the effective frequency of braking of the 
electron current exciting in a hot nonisothermal plasma a short-wave 
ionic sound stabilized by forced scattering on ions. The sound 
energy per unit plasma volume is determined. 


21366 Study on the strong cyclotron interaction of an electromag- 
netic wave with a plasma. Anisimov, A.I.; Vinogradov, N.I.; Polos- 
kin, B.P. (AN SSSR, Leningrad. Fiziko-Tekhnicheskij Inst.). ZA. 
Tekh. Fiz.; 45: No. 5, 999-1005(May 1975). (In Russian). 

For English translation see the journal Sov. Phys. - Tech. 
Phys. 


Results of experimental and theoretical investigation of the 
interaction between UHF wave and nonuniform plasma in the elec- 
tron cyclotron resonance mode are described. One-particle approxi- 
mation is shown to be valid for low electron densities, when 
wsub(pe)sup(2)/wsub(0)sup(2) << = 2Awsub(Hec)/wsub(0) 
(Awsub(Hec) is the halfwidth of resonance line), cyclotron 
in,.eraction being accompanied by production of 30-40 keV elec- 
trons. According to experimental data, the width of the resonance 
line in conditions of described experiments is mostly determined by 
relativistic change in the electron cyclotron frequency. The reasons 
for a transformation of a strong cyclotron absorption into a weak 
one when plasma density rises are related to changes in polarization 
and propagation angle of the wave. 


21367 Excitation of surface waves in an ion-beam plasma and 
compression of a neutralized ion beam. Gabovich, M.D.; Levitskii, 
S.M.; Soloshenko, I.A. (Inst. of Physics, Kiev). Sov. Tech. Phys. Lett. 
(Engl. Transl.); 1: No. 5, 195-196(May 1975). 

Translated from Pis’ma Zh. Tekh. Fiz.; 1: No. 9, 416-419(12 
May 1975). 

It is shown that in a plasma consisting of a freely propagating 
ion beam and electrons produced as a result of ionization of the gas 
by the ion beam that neutralize its space charge, it is possible to 
excite surface waves. It is also shown for the first time that the field 
of these waves can exert on the charges of the system a force that 
leads to radial compression of the neutralized ion beam. 


21368 Front structure of a magnetoacoustic normal shock wave in 
a turbulent plasma. II. Aref'ev, V.I. Zh. Tekh. Fiz.; 45: No. 7, 1409- 
1426(Jul 1975). (In Russian). 

For English translation see the journal Sov. Phys. -Tech. 
Phys. 


It is shown that the development of ye instabil- 


ities of the transverse current flowing at the front of a shock wave 
results in the apperance of anomalous resistance and strong dissipa- 
tion of the magnetic field energy. The front structure of a direct 
magnetic-sound shock wave in a turbulent plasma is investigated on 
the basis of an equation which is the condition for the stability of 
high-frequency oscillations. The characteristic scale of the magnetic 
field damping is found; the turbulent conductivity and effective 
frequency of electron scattering on oscillations is estimated for 
various transverse current instabilities. 


21369 Structure of laminar shock waves in a collisionless plasma. 
Bardakov, V.M.; Morozov, A.G.; Shukhman, I.G. (Institute of Ter- 
restrial Magnetism, the Ionosphere, and Radio-Wave Propagation, 
Siberian Branch, Academy of Sciences of the USSR). Sov. J. Plasma 
Phys. (Engl. Transl.); 1: No. 6, 521-525(Dec 1975). 

In an analysis of the structure of laminar ion-acoustic and 
magnetosonic shock waves in a collisionless plasma with a small but 
finite thermal spread of the ions it is shown that a foot appears as the 
Mach number M increases. This foot moves away from the shock 
front at the velocity of the reflected ions, and an oscillatory structure 
appears in the wave profile. At some M=M* the wave profile 
becomes aperiodic. At M<M* there is not steady-state solution. As 
the ion temperature T/sub i/ decreases, the critical Mach number 
M* increases and approaches some limiting value M*yieldsM**, 
above which laminar shock waves do not exist at any value of T/sub 
i/. Equations relating the wave properties to the Mach number are 
derived. The results are compared with the theory of Forslund and 
Freiberg. (AIP) 


21370 Plasma heating by waves. Raeuchle, E. (Stuttgart Univ. 
(TH) (F.R. Germany). Inst. fuer Plasmaforschung). Verh. Dtsch. 
Phys. Ges.; 2: 196(1976). (In German). (AED-Conf—76-121-005). 

From Spring meeting of the Deutsche Physikalische Gesells- 
chaft; Hannover, F.R. Germany (23 Feb 1976). 
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Short communication only. 


21371 Wave theory in Chew-Goldberger-Low relativistic 
magnetohy Shikin, I.S. (Institute of woe re Moscow 
State University). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 1, 13- 
18(Jan 1976). 

A relativsitically invariant form of the Chew-Goldberger- 
Low MHD » with longitudinal and transverse —— 
(i.e., along and across the magnetic field in the proper fram 
reference) is analyzed. The basic equations, nonlinear ae 
waves, and the relations at strong discontinuities are analyzed. The 
conditions for an evolutio’ nature are discussed. Shocks which 
“switch on” and “switch off’ a transverse magnetic field are dis- 
cussed. It is shown that y can be shocks behind which the 
transverse pressure decreases. (AIP) 


21372 Quasilinear electron acceleration by plasma waves in 
inhomogeneous plasma. Kovrizhnykh, L.M.; Sthenen, A.S. (P. N 
Lebedev Physics Institute, Academy of Sciences of the USSR, 
a Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 1, 54-58(Jan 
1 ; 

The self-consistent problem is analyzed for the electron distri- 
bution and the spectrum of plasma waves excited in an inhomogen- 
eous, plane plasma slab under the influence of, e.g., transverse waves 
at a frequency considerably higher than the plasma frequency. 
Steady-state solutions are found for the spectra of icles and 
plasma waves. In a plasma with a scale dimension in which 
plasma waves with large phase velocities are excited by a source 
with a power per unit volume P, the flux density of the energetic 
electrons turns out to be on the order of (P/nTw/sub p/)'/?nv/sub 
T e/, while the mean square velocity of these electrons turns out to 
tale) the order of (Lo/r/sub D/)(P/nTw/sub p/)'/2g2/sub Te/. 
A 


21373 Beam production in the propagation of a nonlinear plasma 
wave in an in plasma. Istomin, Y.N.; Karpman, V.L.; 
Shklyar, D.R. (Institute of Terrestrial Ma etism, the Ionosphere, 
and Radio-Wave Propagation, Academy of Sciences of the USSR). 
Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 1, 68-72(Jan 1976). 

The acceleration of electrons by a nonlinear plasma wave in 
an inhomogeneous plasma can lead to the formation of a beam which 
propagates independently of the wave. The evolution of the beam 
and its characteristics are studied under various conditions; the 
instability caused by the beam is also studied. The spectrum of 
amplified waves is analyzed for various conditions, and the growth 
rates and maximum amplification coefficients are calculated. A gen- 
eral self-consistent solution is found for the problem of the evolution 
of a nonlinear plasma wave in a slightly inhomogeneous plasma; this 
solution is of fundamental importance in the theory of the beam 
generation. This solution is of ind ent interest. It is shown that 
observation of these effects is technically feasible. (AIP) 


21374 Resonant interaction of finite-amplitude flute wave with 
plasma. Putvinskii, S.V. (I. V. Kurchatov Institute of Atomic 
Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transi.); 2: No. 1, 73- 
77(Jan 1976). 

In an analysis of the resonant interaction of a flute wave of 
finite amplitude with plasma ions, it is shown that the wave can level 
off the profile of the ion density near the resonant point. This 
process is analogous to the formation of a plateau on the velocity 
distribution function of the particles in the resonant interaction of a 
finite-amplitude wave with particles in a homogeneous plasma. The 
damping rate decreases as a result of the resonant interaction, and 
goes to zero after the formation of the plateau on the ion-density 
profile. (AIP) 


~— Stability of the nonequilibrium plasma 
transverse field. Amal'skaya, R.M.; Golubev, V.S.; 
Dan’ shchikov, E.V.; Lebedev, F.V. (Scientific-Research Institute of 
Nuclear Physics, Moscow State University). Sov. Astron. Lett. (Engl. 
Transl.); 2: No. 2, 51-53(Mar 1976). 

A capacitive rf discharge can be used to study plasmas in 
magnetic fields. In the diagnostics of such discharges there are 
certain unique methodological features. (AIP) 


21376 Excitation on an acoustic ion wave by the decay of a high 
frequency wave. Martin, D.; Leprince, P. (Paris-11 Univ., 91 - af 
(France). Lab. de Physique des Plasmas). J. Phys. (Paris): 37: No. 9. 
1011-1016(Sep 1976). (In French). 

The excitation of an acoustic ion wave by the decay of a high 
Seay wave (Trivelpiece-Gould mode) is observed in a plasma 
column. A monomode pumping wave excitation is used and this 
enables the verification of the selection rules for the excitation. 
Furthermore, the threshold field and the growth rate are measured 
and compared to the theory. 

21377 Harmonic generation in a radially limited unstable beam- 
plasma system. Weinfeld, M. (Laboratoire de Physique des Milieux 
Ionises, Groupe de Recherche du Centre National de la Recherche 


of an rf discharge in 
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Scientifique,Ecole Polytechnique Plateau de Palaiseau, 91120 Palai- 
seau, France). Phys. Fluids; 19: No. 12, 2021-2028(Dec 1976). 
Harmonic generation by a three wave coupling mochaniom 
has been studied in an unstable beam-plasma system, whose di 
sion is small at low frequencies due to its finite geometry. 
mechanism has been observed in the case of resonant pA 
(nondispersive mode), and in the case of quasi-resonant coupling 
(weakly dispersive mode). The pectic odined results give fair agree- 
ment with hydrodynamic theory. (AIP) 


21378 Propagation of argon Pg nomen yr sy om 
argon-helium plasma. Tran, M. M.Q.; Coquerand, S. (Centre de Re- 
cherches en ore des Plasmas, Ecole Polytechnique Federale de 
Lausanne, CH-1007 Lausanne, Switzerland). Phys. Rev., A; 14: No. 6, 
2301-2306(Dec 1976). 

Linear, nondispersive ion acoustic wave pate in an 
argon-helium plasma is investigated in a double plasma device. The 
experimental wave patterns show that there exists a range of ~~ 
ion concentration a where both argon and helium matte at 
excited and propagate simultaneously, contrary to a previously = 
lished experiment of Nakamura et al. The phase velocity of the mode 
is only slightly affected by the presence of He ions. In the case of the 
He wave, it can be described by a reduced mass M/sub r/ = M/sub 
Ar//[{1 - a + a (M/sub Ar//M/sub He/)], showing that the He and 
Ar ions follow an adiabatic equation of state. The observed increase 
in Landau my of the Ar mode is related to the He resonant 
ions, whereas the damping of the He mode is mainly due to the 
reduction in the phase velocity of the wave. (AIP) 


21379 Oblique propagations of ion waves near the ion cyclotron 

. Ohnuma, T.; Kuwabara, T.; Adachi, S.; Shibata, K. 
(Department of Electrical Engineering, Tohoku University, Sendai, 
Japan). Phys. Rev., A; 15: No. 1, 392-396(Jan 1977). 

For an excitation by a small probe in a magnetized plasma, we 
observed ray velocities (phase velocities in the direction of group 
velocities) of ion waves near the ion cyclotron frequency. The 

ropagation of ion waves from the exciter was found to be restricted 
inside a fixed cone angle which corresponds to a low-frequency 
resonance cone. (AIP) 


21380 Interaction of electromagnetic waves with bounded plas- 
mas moving to the plane of incidence. Kalluri, D.; 
Prasad, R.C. ment of Electrical Engineering, Birla Institute 
of Technology, ra, Ranchi, India). J. Appl. Phys.; 48: No. 2, 587- 
591(Feb 1977). 

This paper describes the reflection and transmission of ob- 
liquely incident electromagnetic plane waves by an isotropic and 
uniaxially anisotropic plasma half-space moving perpendicular to the 
plane of incidence. Results for both the parallel and icular 
polarizations of the incident wave have been obtained. The mecha- 
nism of power transmission into the plasma for each of the cases is 
examined. The effect of the dispersive nature of the plasma medium 
is illustrated by presenting numerical results of the power reflection 
coefficient versus incident wave frequency for various values of the 
medium velocity. (AIP) 


21381 Measuring plasma turbulence with a spectrum analyzer. 
llic, D.B. (Institute for Plasma Research, Stanford University, Stan- 
ford, California 94305). Rev. Sci. Instrum.; 48: No. 2, 152-153(Feb 
1977). 


A simple combination of a wide-band differential amplifier 
and a spectrum analyzer is shown to be equivalent to a frequency- 
swept interferometer, which can yield phase information on wide- 
band random signals. Measurements of plasma wave dispersion, and 
correlation times and lengths are presented for ion acoustic turbu- 
lence in the positive column. (AIP) 


21382 Energy flux limitation by ion acoustic turbulence in laser 
fusion schemes. Manheimer, W.M. (University of California, Law- 
rence Livermore Laboratory, Livermore, California 94550). Phys. 
Fluids; 20: No. 2, 265-270(Feb 1977). 

A quasi-linear theory of energy flux limitation by ion acoustic 
turbulence is presented. This distribution function is modeled by a 
Maxwellian plus an additional piece which carries a heat flux Q. By 
taking the fourth moment of the Vlasov equation, one finds the 
anomalous thermal conductivity K3v/sub e/A/sub D e/ (ephi/T/sub 
e/)"2. Other effects treated self-consistently include anomalous ion 
heating, electron cooling, current (and associated magnetic field) 
generation, and enhanced inverse bremsstrahlung due to the nonth- 
ermal ion fluctuations. (AIP) 


21383 Numerical simulations of one-dimensional solitons. Per- 
eira, N.R.; Sudan, R.N.; Denavit, J. (Laboratory of Plasma Studies, 
Cornell University, Ithaca, New York 14853). Phys. Fluids; 20: No. 
2, 271-281(Feb 1977). 

Ni simulations of (i) the propagation and interactions 
of one-dimensional Langmuir solitons and (ii) their generation from 
random fluctuations by an external pump field are presented. The 
results of particle simulations are compared with computations based 
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on Zakharov's fluid model. Those computations establish that Lang- 
muir solitons are reasonably long lived entities in one dimension and 
are accurately described by Zakharov’s equations, provided that 
resonant particle interactions are taken into account by the inclusion 
of a damping term. The power spectrum of the electron field 
fluctuations resulting from the generation of many solitons by an 
external pump field is compared with the theory of Kingsep, Ruda- 
kov, and Sudan. (AIP) 


THERMONUCLEAR POWER PLANTS 
REFER ALSO TO CITATION(S) 20247, 21480 


21384 (CEA-CONF—3403) Controlled thermonuclear fusion. 
Trocheris, M. (CEA Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Physique du Plasma et de la Fusion 
Controlee). 1975. 19p. (in French). (CONF-7509165—1). INIS. 

From S.E.E. National Congress) evolution of the energy 
problems throughout the world. Consequences on the production 
and utilization of electric power; Biarritz, France (30 Sep 1975). 

An outline is given of the present position of research into 
controlled fusion. After a brief reminder of the nuclear reactions of 
fusion and the principle of their use as a source of energy, the results 
obtained by the method of magnetic confinement are summarized. 
Among the many solutions that have been imagined and tried out to 
achieve a magnetic containing vessel capable of holding the thermo- 
nuclear plasma, the devices of the Tokamak type have a good lead 
and that is why they are described in greater detail. An idea is then 
given of the problems that arise when one intends conceiving the 
thermonuclear reactor based on the principle of the Tokamaks. The 
last section deals with fusion by lasers which is a new and most 
attractive alternative, at least from the er ye of basis physics. 
The report concludes with an indication of the stages to be passed 
heotah to reach production of energy on an industrial scale. 


21385 (CONF-760940—1) Characteristics of a predemonstration 
fusion device. McAlees, D.G. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. Contract W-7405-ENG-26. 20p. Dep. NTIS $3.50. 

From International school of fusion technology; Erice, Italy 
(28 “= 1976). 

Low beta reactor system studies have shown that criteria 
necessitated by the physics lead to difficult engineering problems. 
The low power density produced in these systems also results in 
large reactors and makes the question of economic viability a serious 
one. It is clear that if higher pressure plasmas can be confined and 
operated, many of these problems could be alleviated. The incentives 
for high plasma density as a means of achieving «pe pressures are 
discussed. The possible methods of achieving high density are out- 
lined with particular attention to the high beta approaches. The 
requirements which are imposed on the reactor by using the flux- 
conserving tokamak concept are described. The characteristics of a 
pre-demonstration fusion device which can test the necessary aspects 
of such a system are developed. The plasma size required to attain 
ignition is found to be relatively small provided other criteria can be 
satisfied. These criteria are described and the technology develop- 
ments and operating procedures required by them are given. The 
dynamic behavior and parameters of the reference system during the 
operating cycle are also outlined. 


21386 (IPP—4/133) Some technical constraints on possible To- 
kamak machines from next generation to reactor size. Knobloch, A. 
ony FR) Institut fuer Plasmaphysik, Garching/Muenchen (Ger- 

F.R.)). Nov 1975. 48p. (AED-Conf—75-621-003; CONF- 
751125—146). INIS 

From IEEE 6. symposium on engineering problems of fusion 
research; San Diego, California, USA (17 Nov 1975). 

16 figs.; 11 refs. 

A simplified consistent scaling of possible Tokamak reactors 
is set up in the power range of 0.1 - 10 GW. The influence of some 
important parameters on the scaling is shown and the role of some 
technical constraints is discussed. The scaling is evaluated for the 
two cases of a circular and a strongly elongated plasma section. 


21387 (ORNL/TM—5509) Dynamics of tokamak plasma experi- 
ments and reactors. Attenberger, S.E.; Marcus, F.B.; McAlees, D.G. 
(Oak Ridge National Lab., Tenn. (USA)). Nov 1976. Contract W- 
7405-ENG-26. 81p. Dep. NTIS $5.00. 

At the present state of knowledge, the design of fusion 
reactors is based on scaling which has not been fully verified 
experimentally. Various choices of scaling laws can be made, leading 
to different results. Design studies demonstrate sensitivity to the 
scaling laws assumed. Models are described suitable for simulating 
the energy and particle balances of a tokamak plasma, for surveying 
the range of parameters possible during operation, and for surveying 
the sensitivities of the parameters to system changes. Physical 
models for transport losses, beam-plasma interactions, noncircular 
plasma behavior, sputtering, impurity effects, and reactor control are 
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included. The calculations based on these models are tested against 
present experimental results and are used to predict the behavior of 
future devices. Power balance results and their sensitivities are 
focused primarily on the ORNL Experimental Power Reactor 
(EPR), Sennen Power Reactor (Demo), and Commercial 
Power Reactor (CPR) Designs. The sizes of these plants and the 
ranges of their possible power outputs are discussed. The limitations 
on the operation of these devices due to constraints such as beta 
limits, sputtering, and impurity buildup are described. Conclusions 
which result from applying the model to the systems noted above, 
but which are applicable to tokamak design in general, are presented. 


21388 (PPPL—1275) Tokamak Fusion Test Reactor. Final con- 
ceptual design report. (Princeton Univ., N.J. (USA). Plasma Physics 
Lab.; Westinghouse Electric Corp., Pitts ttsburgh, Pa. (USA)). Feb 
1976. Contract E(11-1)-3073-SUB-193. 399p. (PH-R—001). Dep. 
NTIS $10.75. 
The TFTR is the first U.S. magnetic confinement device 
lanned to demonstrate the fusion of D-T at reactor power levels. 
is report addresses the physics objectives and the engineering 
goals of the TFTR project. Technical, cost, and schedule aspects of 
the project are included. (MOW) 


21389 (UCRL—78292) Physics of mirror fusion systems. Post, 
R.F. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1 Oct 1976. Contract W-7405-ENG-48. 13p. (CONF-761012— 
35). Dep. NTIS $3.50. 

rom 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, German, Federal 
Republic of (F.R. Germany) (6 Oct 1976). 

Recent experimental results with the 2XIIB mirror machine 
at Lawrence Livermore Laboratory have demonstrated the stable 
confinement of plasmas at fusion temperatures and with energy 
densities equaling or exceeding that of the confining fields. The 
physics of mirror confinement is discussed in the context of these 
new results. Some ible approaches to further improving the 


confinement = of mirror systems and the impact of these 
new —_— 
disc 


es on the prospects for mirror fusion reactors are 


21390 (UCRL—78682) Conceptual design study for a laser 
fusion hybrid. Maniscalco, J.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Sep 1976. Contract W-7405-ENG-48. 
20p. (CONF-760935—41). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Lawrence Livermore Laboratory and Bechtel Corporation 
have been involved in a joint effort to conceptually design a laser 
fusion hybrid reactor. The design which has evolved is a depleted- 
uranium fueled fast-fission blanket which produces fissile plutonium 
and electricity. A major objective of the design study was to 
evaluate the feasibility of producing fissile fuel with laser fusion. 
This feasibility evaluation was carried out by analyzing the integrat- 
ed engineering performance of the complete conceptual design and 
by a the required laser/pellet performance. The perfor- 
mance of the fusion hybrid has also been compared to a typical 
fast breeder reactor. The results show that the laser fusion hybrid 
produces enough fissile material to fuel more than six light water 
reactors (LWR’s) of equivalent thermal power while operating in a 
regime which requires an order of magnitude less laser and pellet 
performance than pure laser fusion. In comparison to a fast breeder 
reactor the hybrid produces 10 times more fissile fuel. An economic 
analysis of the design shows that the cost of electricity in a combined 
hybrid-LWR scenario is insensitive to the capital cost of the hybrid, 
increasing by only 20 to 40 percent when the capital cost of the 
hybrid ranges from 2 to 3 times more than an LWR. 


21391 (UWFDM—174) MHD equilibria for plasmas in a Toka- 
mak Test Reactor (TETR). Yang, T.F.; Conn, R.W.; 
Emmert, G.A. (Wisconsin Univ., Madison (USA). Dep t. of Nuclear 
Engineering). 1976. Contract EY-76-S-02-2272. Dp. (CONF- 
760935—42). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

The Wisconsin Fusion Design Group is developing a concep- 
tual design of a Tokamak Engineering Test Reactor TR). The 
machine operates in the two-component, beam-driven mode and is 
designed to produce a high time-averaged neutron wall loading 
(greater than or equal to 1 MW/m?) for materials testing and blanket 
studies. In order to achieve this wall loading in a reasonable size 
device, it is necessary to make the plasma vertically elongated with 
high poloidal beta and plasma shape factor. Engineering constraints 
are that the coils be far from the plasma and that there be sufficient 
access to the —— test area. A series of MHD calculations illus- 
trate that it is difficult to satisfy these constraints simultaneously 
because the external vertical field acquires the wrong curvature for 
vertical stability of the plasma column. However, this problem can 
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be circumvented by introducing a feedback stabilization s for 
the vertical displacement. The p design chosen for has a 
current of 2.52 MA, a major radius of 3.25 m, and an on-axis 
magnetic field of 42 kG. The average 8/sub theta/ is 3.8 and q is 2.5 
at the plasma edge. The half-width is 0.6 m and the half-height is 1.2 
m. 


21392 (UCRL-Trans—11166) Some aspects of hybrid thermonu- 
clear reactors. Golovin, I.N.; Shatalov, G.E.; Kolbasov, B.N. Trans- 
lated from Izv. Akad. Nauk SSSR, Energ. Transp.; No. 6, 28-34(1975). 
16p. a - NTIS $3.50. 

¢ main features of the thermonuclear reaction of the fusion 
of deuterium and tritium nuclei are pointed out from the standpoint 
of its use in power engineering. Possible variants for the commercial 
combination of thermonuclear and fission reactors are considered. 
The problems of tritium breeding and plutonium production in 
hybrid thermonuclear reactors are analyzed. A qualitative compari- 
son is made between the economy of hybrid colienasts reactors and 
that of conventional thermonuclear and fission reactors. The advis- 
ability of using subcritical hybrid reactors in the power industry and 
the fundamental difference between such reactors and units employ- 
ing the electronuclear method of plutonium production are demon- 
strated. The technical and economic characteristics of helium- and 
lithium-cooled hybrid reactors are presented. 


21393 Present state of controlled nuclear fusion research. 
Winter, H. (Technische Hochschule, Vienna (Austria)). Vacuum; 25: 
No. 11-12, 497-511(Nov 1975). 

From Der § enwaertige stand der fusionsforschung; Vienna, 
Austria (17 Apr 1 18) 

This review article deals in a simple manner with the present 
state of development of nuclear power plants. After a general 
introduction the following points are considered: Basic physics of 
thermonuclear fusion devices. Thermonuclear plasma confinement 
configurations. Technical aspects of fusion reactors. Further aspects 
of thermonuclear power plant operation. In conclusion, the present 
state on the way towards the first feasibility demonstration of power 
generation by nuclear fusion is discussed. 


21394 Experimental determination of the safety factor in the 
Finger-Ring Tokamak. Bortnikov, A.V.; Brevnov, N.N.; Gerasimov, 
S.N.; Zhukovskii, V.G.; Pergament, V.I.; Khimchenko, L.N. (I. V. 
Kurchatov Institute of Atomic Energy, Moscow). Sov. J. Plasma 
Phys. (Engl. Transl.); 1: No. 6, 508-512: 1975). 

Measurements of the safety factor (q) in the Finger-Rin 
Tokamak are reported. The minimum value is q=4 for I=34 kA an 
B/sub T/ =8 kG. The experimental value of q for the given current- 
density distribution as well as the dependence of the safety factor on 
the discharge current, the toroidal magnetic field, and the elongation 
coefficient agree well with the theoretical equation for a plasma of 
elliptic cross section derived previously. (AIP 


21395 Major features of DT tokamak fusion reactor systems. 
Davis, J.W. (McDonnell Douglas Astronautics Co., St. Louis, Mo. 
(USA)); Kulcinski, G.L. (Wisconsin Univ., Madison (USA). Dept. of 
Nuclear Engineering). Nucl. Fusion; 16: No. 2, py 

Work is currently underway in the field of fusion reactor 
design on problems associated with (D-T)-burning tokamak devices. 
Additional related pro; mes have been outlined for the longer- 
range development of experimental ~~ reactors designed to 
produce several hundred megawatts of thermal power. The design 
requirements for still larger (< 500 MW(e)), electric- or fission fuel- 
as reactors that might ogo near the turn of the cent 

ve also been studied by several groups, and more than ten suc 

designs have already been proposed. Some perspective on current 
design trends in this field can be obtained from a detailed parameter 
comparison of the various designs proposed. The object of this 
comment is to present such a comparison not only with respect to 
the traditional parameters of plasma physics, but also with respect to 
aspects of blankets, shields, coolants, tritium, neutronics, materials, 
magnets, power cycle, resources and economics. The present analy- 
sis includes four near-term (< 1985) reactors, 5 mid-term reactors 
(< 1990) and 10 long-range (< 2000-2020) reactors. 


21396 Pulsed fusion. Linhart, J.G. pp 369-375 of In Energy 
storage, compression, and switching. Bostick, W.H. (ed.). New 
York; Plenum Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5S Nov 1974). 

See CONF-741113—. 

Basic conditions for pulsed thermonuclear fusion systems are 
examined. Simplified Lawson and trigger cirteria are derived for 
magnetically and inertially confined —. Two radically different 
proposals for a fusion reactor are ribed. In the first a plasma 
whose density is of the order of 10'® ions/cm? is cuppenet to be 
confined by a slow massive liner, in the second a plasma _——— 
solid density is generated by a liner whose speed is about 10° cm/sec. 
A remark on economy of such single-shot devices is made. 


21397 Plasmas at Garching. An overview of work at Germany's 
physics centre. Roethlein, B.; Zankl, G. (Max-Planck-Institut 
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fuer Plasmaphysik, Garching/Muenchen (F.R. Germany)). Phys. 
Bull. (London); 27: 205-206(May 1976). 

The work of the controlled thermonuclear fusion Max- 
Planck-Institut fur Plasmaphysik (IPP) at Garching is reviewed. This 
covers the challenging tasks of establishing the exact shape that 
magnetic fields should have so that confinement, once achieved, is 
not subsequently destroyed by the reaction of the plasma. A subsid- 
iary problem is the behaviour of the material walls of containment 
vessels, which are exposed to high = radiation from the hot 
plasma confined by magnetic fields. Work for which the three 
stellerators are currently — operated at IPP is outlined. The 
Pulsator tokamak, the planned ASDEX taokamak experiment and 
the belt pinch system are discussed. 


21398 Europe's great fusion experiment. Gerwin, R. VDI (Ver. 
Dtsch. Ing.) Nachr.; 29: No. 30, 1(Jul 1976). (In German). 

It was too early for the countries of the European Communi- 
ty to be glad about the pretended principle decision of 19th July by 
the EC-foreign ministers committee concerning the realization of the 
‘Joint European Torus’ (JET) within the frame of the community's 
nuclear fusion exploration ny oy which had been set up for 
several years. On the next the official talk was only about a 
‘positive examination’ without legal! obligation. It was decided how- 
ever to begin quickly with the realization of this project and orders 
will be set inespectively of the site. Now we hope that a desicion 
about the site and financing will be made on the next meeting of the 
EC-ministers of research on 18th October. 


21399 Prospects for controlled thermonuclear fusion. Ruhla, C. 
(Lyon-1 Univ., 69 (France)). Sci. Tech. (Paris); No. 34, 18-24(Sep 
1976). 1 French). 

e actual state of thermonuclear fusion is presented with 
laser fusion and Tokamak devices. The performances of the Toka- 
mak TFR at Fontenay-aux-Roses are discussed. The problems that 
engineers will have to solve in the 1990-2000 years to fully achieve 
controlled fusion are reviewed. 


PHYSICS AND BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 21184 


21400 (CEA-CONF—3418) Lower hybrid heating of large tori 
using waveguides. Brambilla, M. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Grenoble, 38 (France). Groupe de Re- 
cherches sur la Fusion Controlee; CEA Centre d’Etudes Nucleaires 
4 _— 38 (France). Service d’lonique Generale). 1975. 9p. 
INIS. 
From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 
theory of H.F. waves launching using a phased array of 


ication in view of heating a large tokamak are 


waveguides (the _— in Lower Hybrid Resonance frequency plas- 
P’ 


mas, and an ap 
presented. 


21401 (CEA-CONF—3420) Multispecies diffusion coefficients 
in the Pfirsch-Schluter and banana regimes for all temperature and 
mass ratios. Rolland, P.; Werkoff, F. (Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Grenoble, 38 (France). Groupe de 
Recherches sur la Fusion Controlee; CEA Centre d'Etudes Nu- 
cleaires de Grenoble, 38 (France). Service d’Ionique Generale). 
1975. 6p. INIS. 

rom 7. European conference on controlled fusion and 
plasma pop me Lausanne, Switzerland (1 Sep 1975). 

general expression for the parallel friction is straightfor- 

wardly derived by using only the fact that the Fokker-Planck 
operator conserves momentum. Assuming the Galilean invariance of 
the F.P. operator, a simplified operator is obtained for unlike particle 
collisions, which gives the correct expression for the friction force. 
The study of the influence of the shape of the distribution function 
on the friction shows that the fluid description of the Pfirsch- 
Schluter regime fails out when temperature gradients are taken into 
account. In the case of banana regime the results obtained differ 
from those previously derived for multi species. 


21402 (CEA-CONF—3421) Extraction of impurities from a To- 
kamak. Consoli, T.; Legardeur, R.; Tonon, G.F. (Association Eura- 
tom-CEA, Centre d'Etudes Nucleaires de Grenoble, 38 (France). 
Groupe de Recherches sur la Fusion Controlee; CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France). Service d’Tonique 
Generale). 1975. 4p. INIS. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

th the electrodynamical divertor here described, the neutral 
emitted by the wall after being ionized in the low density eon 
corona surrounding the dense and hot plasma core, are expelled by 
an ExB force. This divertor may be made more efficient if a low 
density plasma flow is maintained and controlled between the liner 
and the limiter by means of external plasma injectors. 


21403 (CEA-CONF—3485) Expressions for impurity ionization 
in toroidal magnetic configurations. Tonon, G. (Association Euratom- 
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CEA, Centre d'Etudes Nucleaires de Grenoble, 38 (France). Groupe 
de Recherches sur la Fusion Controlee; CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France). Service d’Ionique Generale). 
1975. 4p. INIS. 
rom 7. European conference on controlled fusion and 

plasma physics; Lausanne, Switzerland (1 Sep 1975). 

Analytic expressions are given for the mean charge of the 
impurity ions, the mean charge of the plasma and the effective 
charge when coronal equilibrium is assumed. 


21404 (CEA-CONF—3486) Theory of Grill launching for lower 
hybrid resonance heating. Brambilla, M. (Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Grenoble, 38 (France). Groupe de 
Recherches sur la Fusion Controlee; CEA Centre d'Etudes Nu- 
cleaires de Grenoble, 38 (France). Service d’Ionique Generale). 
1975. 3p. INIS. 
rom 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 
fhe theory of slow wave launching in the lower hybrid 
resonance frequency domain using a phased waveguide array is 
— and an application is made for the parameters of a large 
okamak device. 


21405 (CEA-CONF—3488) First results on Petula Tokamak. 
(Association Euratom-CEA, Centre d'Etudes Nucleaires de Greno- 
ble, 38 (France). Groupe de Recherches sur la Fusion Controlee; 
CEA Centre d'Etudes Nucleaires de Grenoble, 38 (France). Service 
d’Tonique Generale). 1975. 6p. INIS. 

From 7. European conference on controlled fusion and 
plasma physics; Lausanne, Switzerland (1 Sep 1975). 

Fokamak discharges of 40 to 65kA have been achieved in the 
PETULA installation using a metallic liner. Measurements of 
Tsub(e)(r,t), nsub(e)(r,t).. at SOkA and 16kGauss are reported. 


21406 Tritium inventory in a thermal fusion reactor blanket. 
Altenhein, F.K.; Andresen, H.; Lutze, W.; Migge, H. (Hahn-Meit- 
ner-Institut fuer Kernforschung Berlin G.m.b.H. (F.R. Germany). 
Bereich Kernchemie und Reaktor). pp 857-860 of In Reactor confer- 
ence, Duesseldorf, 30.3.-2.4.1976. Section 4: Reactor concepts and 
economics. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

6 From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 tabs.; 7 refs. 

The tritium content is regarded as the main safety problem in 
fusion reactors. In the present paper, the blanket layout is specified, 
and the tritium inventory is calculated (a) for negligibly small tritium 
permeation, and (b) for highly permeable walls. It is shown that the 
tritium inventory is dependent on the capacity of materials other 
than the fertile material. 


21407 (CONF-760715—P1, pp 789-805) Neutrons and fusion. 
Maynard, C.W. (Univ. of Wisconsin, Madison). 1976. 

From International conference on the interactions of neutrons 
with nuclei; Lowell, Massachusetts, United States of America (USA) 
(6 Jul 1976). 

In International conference on the interactions of neutrons 
with nuclei. Volume I. Main sessions. 

The production of energy from fusion reactions does not 
require neutrons in the fundamental sense that they are required in a 
fission reactor. Nevertheless, the dominant fusion reaction, that 
between deuterium and tritium, yields a 14 MeV neutron. To con- 
trast a fusion reactor based on this reaction with the fission case, 3 x 
107° such neutrons produced per gigawatt of power. This is four 
times as many neutrons as in an equivalent fission reactor and they 
carry seven times the energy of the fission neutrons. Thus, they 
dominate the energy recovery problem and create technological 
problems comparable to the original plasma confinement problem as 
far as a practical power producing device is concerned. Further 
contrasts of the fusion and fission cases are presented to establish the 
general role of neutrons in fusion devices. Details of the energy 
deposition processes are discussed and those reactions necessary for 
producing additional tritium are outlined. The relatively high energy 
flux with its large intensity will activate almost any materials of 
which the reactor may be composed. This activation is examined 
from the point of view of decay heat, radiological safety, and long- 
term storage. In addition, a discussion of the deleterious effects of 
neutron interactions on materials is given in some detail; this includes 
the helium and hydrogen producing reactions and displacement rate 
of the lattice atoms. The various materials that have been proposed 
for structural purposes, for breeding, reflecting, and moderating 
neutrons, and for radiation shielding are reviewed from the nuclear 
standpoint. The specific reactions of interest are taken up for various 
materials and finally a report is given on the status and prospects of 
data for fusion studies. 


21408 (IPP—4/137) INDRA: a program system for calculating 
tronics and characteristics 


the new of a fusion reactor blan- 
ket. Perry, R.T.; Gorenflo, H.; Daenner, W. (Max-Planck-Institut 
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fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). Jan 
1976. 167p. INIS. 

: igs 12 tabs.; 34 refs. 

INDRA is a program system for calculating the neutronics 
and photonics characteristics of fusion reactor blankets. It incorpo- 
rates a total of 19 different codes and 5 large data libraries. 10 of the 
codes are available from the code distribution organizations. Some of 
them, however, have been slightly modified in order to it a 
convenient transfer of information from one program module to the 
next. The remaining 9 pro s have been prepared by the authors 
to complete the system with respect to flexibility and to facilitate the 
handling of the results. 


21409 (PPPL—1296) Status of tokamak plasma physics. Gott- 
lieb, M.B. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). Nov 
1976. Contract E(11-1)-3073. 15p. (CONF-760935—36). Dep. NTIS 
$3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

The present-day performance of tokamak plasmas is reviewed 
and compared with reactor requirements. Energy confinement time 
is found to increase with plasma density and radius, resulting in 
ntau/sub E/-values between 10'?-10'°cm™*s in present large de- 
vices. The ion temperature has been raised to almost 2 keV by 
intense neutral-beam injection. Effective methods for impurity con- 
trol, plasma fueling, and exhaust must still be developed for long- 

ulse operation. The maximization of fusion power density required 
or an economic tokamak reactor seems attainable by a combination 
of moderately high magnetic field and one or more beta-enhance- 
ment schemes such as the use of a noncircular plasma cross section. 


21410 (UCID—17083(Rev.1)) Mirror reactor blankets. Lee, 
J.D.; Barmore, W.L.; Bender, D.J.; Doggett, J.N.; Galloway, T.R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 25 
Mar 1976. Contract W-7405-ENG-48. 88p. Dep. NTIS $5.00. 
Conceptual design work is underway on two blankets. The 
first is for a commercial hybrid (fusion-fission) reactor whose princi- 
le product is °°Pu. The second is for a commercial power reactor. 
The fundamental difference between the two blankets is the choice 
of their principle moderators, uranium for the first and Be for the 
second. We are on our second iteration of the hybrid blanket and our 
first for the power reactor blanket. While they share the same 
geometrical design, their structural materials, coolants, and thermal 
conversion systems are presently different. A summary table of 
parameters for the two blankets is appended. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 21234 


21411 (AD-A—021575) Progress report on rotating liquid liner 
implosion experiment, 1 June—31 December 1975. Turchi, P.J. 
(Naval Research Lab., Washington, D.C. (USA)). Feb 1976. Con- 
tract E(49-20)-1007. 21p. (NRL-MR—3218). Dep. NTIS $3.50. 

A critical question in the use of imploding liner flux compres- 
sion for controlled fusion has been the stability of the inner surface 
of the liner. To study the problem experimentally, the existing NRL 
Imploding Liner Facility was modified to allow the implosion of 
rotating liquid metal liners. Rotational stabilization of the inner 
surface of a decelerating liquid sodium-potassium liner has been 
demonstrated. 


21412 (IPP—III/20) Magnetic field control with constant cur- 
rent source and shunt voltage source in the case of ASDEX. Repp. H.; 
Gresser, F. (Max-Planck-Institut fuer Plasmaphysik, Garching/ 
Muenchen (Germany, F.R.)). Feb 1976. 60p. (In German). INIS. 

24 figs.; 1 tab.; 17 refs. 

Fast control of magnetic fields calls for high-power energy 
sources and control elements. In cases where the power of available 
energy sources is not sufficient, stationary high-energy magnetic 
fields can be used instead as high-power constant current sources for 
short periods. Such stationary magnetic fields are required in any 
case in, for example, many experimental devices in nuclear and 
plasma physics. It is then unn to have an independent 
additional energy source for fast-controlled excitation of weak mag- 
netic fields. Three circuit versions are investigated and compared in 
respect of their basic features. The solution proposed for the vertical 
field control in the ASDEX tokamak project is discussed in detail 
with respect to its static and dynamic properties. 


21413 (PPPL—1304) PERVUE: a program to plot perspective 
views of surfaces. Price, W.G. Jr. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Nov 1976. Contract E(11-1)-3073. 15p. Dep. 
NTIS a 

VUE is a program which basically plots a tive 
view of a surface ified, as heights above F plane, bee. 
dimensional array. basal plane may be partitioned by an arbi- 
cary sestenguiar ox gular gold, contour lias amy te teased on Go 
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surface, and hidden lines may be removed. The Fortran calling 
sequence is quite simple. 


21414 (TID—27240) Proposal to the Pe eon States Energy Re- 
search and Development Administration for 


inski, GL; CW. (Wi in Univ. 
Madison (USA). Dept. of Nuclear Engineering). 1976. Contract EY- 
tate - lip. Dep. NTIS $3.50. 

echanical and electrical measurement equipment has been 
mem for the cyclic testing of embedded conductors similar to 
UWMAK.-TF conductor designs. The test rig uses 23 strain en > oe 
a circular disk structure which cyclically strains the tor at 
liquid helium temperature. The first sample tests indicate that B stage 


fiber xy adhesive is a weak adhesive for the copper-epoxy- 
salen ol bond. 


21415 Effect of a longitudinal current in plasma on the character- 
istics of a stellarator Aleksin, V.F.; Pyatov, 
V.N.; Sebko, V.P.; Tyupa, V.I. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). Zh. Tekh. Fiz.; 45: No. 3, 536-542(Mar 
1975). (In Russian). 

13 refs.; for English translation see the journal Sov. Phys. - 
Tech. Phys. 

The paper demonstrates that a longitudinal current in a 
plasma, which is distributed by the decreased law can 
considerably affect the configuration characteristics of a three-cut 
stellarator. In the case of twisting force lines by the longitudinal 
current, relatively large resonance regions (resonances i=7; i=27, 
where i is the total angle of rotational transformation) appear in the 
vicinity of the rational magnetic surfaces due to reduced shear. 
Reduced shear and the appearance of a rosette structure may have 
an adverse effect on the confining properties of the stellarator under 
current heating conditions. In the case of untwisting the force lines 
by the current in the plasma, the angle of rotati transformation 
in the peripheral part of configurations reduces along with the 
appearance of rosettes (resonance i=0). This may increase the 
neoclassical coefficients of transfer and affect the plasma me 
in the stellarator. The calculations performed agree with experi- 
mental results obtained on stellarators. 
21416 Toroidal effects on displacement of elliptic toka- 
Research Inst., Tokai, 
ippon Seirigaku Zasshi: 38: 


vertical 
mak. Wakatani, M. (Japan Atomic Ener; 
Ibaraki. Tokai Research Establishment). 
No. 5, 1555(May 1975). 
Published in summary form only. 


21417 High magnetic field cryogenic coil for the Frascati Toka- 
mak transformer. Andreani, R.; Lovisetto, L. (Laboratori Gas Ioniz- 
zati, Frascati, Italy). pp 359-362 of In Energy storage, compression, 
and switching. Bostick, W.H. (ed.). New York; Plenum Publishing 
Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113— 

The Frascati Tokamak transformer is made up of a system of 
coils magnetically linked with the toroidal plasma column of the 
machine. The main element of this setup is a 1.2 m long solenoid, 
inner diameter 0.3 m, outer diameter 0.7 m, designed at Frascati and 
already built. The flux density on the solenoid centerline, at a 31 kA 
current, is 17 Tesla. The energy stored in the transformer is 30 MJ. 
The current variation produced opening a commutating switch 
generates a maximum voltage of 40 kV across the transformer, of 
this about 28 kV across the solenoid. Ionization and heating of the 
plasma are produced by the corresponding emf induced along the 
plasma column. Liquid nitrogen cooling is employed in order to 
reduce the energy dissipation uring the current build-up. 


POWER SUPPLIES AND CIRCUITRY 
REFER ALSO TO CITATION(S) 20162, 20164 


21418 Multi-megajoule inertial-inductive energy storage system. 
Robson, A.E.; Turchi, P.; Lupton, W.; Ury, M.; Warnick, W. (Naval 
Research Lab., Washington, DC). pp 95-103 of In Energy storage, 
compression, and switching. Bostick, W.H. (ed.). New York; Plenum 
Publishing Corp. (1976). 
From International conference on energy storage, compres- 
; Turin, Italy (5 Nov 1974). 
-741113—. 
An inertial-inductive energy | aoe system is described, 
energy in each module stored ly, ten megajoules. The 
in each module is stored initially in two counter-rotating 
Serulindls with ant. cumuned taaliie on epoca’ tahester @ tans 
sitantied tepeguile Ualauter, tar sama indieaee © sew Oe 
primary of an air-cored transformer; the primary circuit is broken by 
a pressurized SF¢ circuit breaker, commutated by a circuit contain- 
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ing a capacitor and a fuse. The function of the fuse is to disconnect 
the commutating circuit after it has performed its function and 
thereby minimize the size of the commutating capacitor. The output 
of the system is taken from the secondary of the transformer, and 
will be used to drive imploding liners as part of the LINUS program. 
he me of this approach is discussed and the prototype module 
is ri 


21419 a pulsed power generation from a reusable 
field device. Cowan, M.; Cnare, E.C.; Tucker, 
W.K.; Wesenberg, — (Sandia Labs., Albuquerque, NM). p 131- 
134 of In Energy storage, compression, and switching. ick, 
W.H. (ed.). New Fork: Tooun Publishing Corp. (1976). 
From International conference on energy storage, compres- 
sion and switching; Turin, » Italy (5 Nov 1974). 
rg “7411 
He pom power system is described which is potentially 
capable of producing multimegajoule pulses with millisecond rise 
time and tition rates of more than one second. A metallic 
piston is driven by gas combustion through axially aligned coils 
which are originally energized with relatively small magnetic 
energy. Experimental results are presented for a pulse generator of 
this sind which utilized a —— of 20 MJ kinetic energy, and 
comparison is made with predictions of a numerical model. 


21420 Implosion and staging systems for a Scyllac Fusion Test 
Reactor. Gribble, R.F.; Linford, R.K.; Thomassen, K.I. (Los Alamos 
Scientific Lab., NM). pP 135-137 of In Ener, y storage, compression, 
and switching. Bostick, W.H. (ed.). New York; Plenum Publishing 
Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; to Italy (5 Nov 1974). 

See CONF-741113—. 

The implosion heating and adiabatic compression processes 
will be separated in future theta pinch devices. The circuit to 
achieve the fast implosion heating and power crowbar (staging) for 
the Scyllac Fusion Test Reactor is described here. The plasma is 
a a oy coupled to the circuit and presents a varying inductive 

uter-aided circuit designs which achieve a prog: 
poe te eld waveform are described. The field on a 
two-step waveform, on-off-on, which is ideal for achieving the lar; pe 
initial plasma radius needed for stability. The components for t 
circuits have been developed and are being tested in experiments at 
Los Alamos. 


21421 Energy storage, compression, and switching in a theta- 

fusion test reactor. Thomassen, K.I. (Los Alamos Scientific 
Lab., NM). pp 139-142 of In Energy storage, compression, and 
ene Bostick, W.H. (ed.). New York; Plenum Publishing Corp. 
(1976). 

From International conference on energy storage, compres- 
sion and switching; ~_ Italy (5 Nov 1974). 

See CONF-741113— 

A new 488 MJ superconducting Senfiec F energy storage and 
transfer system is being proposed for a Scyllac Fusion Test Reactor. 
The 1280 module system uses vacuum interrupters to switch 26 kA 
storage currents in 0.7 ms through a capacitive transfer circuit at 60 
kV to the compression coils in the machine. Many of the compo- 
nents of the system have been built and tested and a prototype 
section of the machine is planned. Prototype coils with 381 kJ at 26 
kA currents will be built by industry using advanced superconduct- 
ing wire. The wire uses a Cu and Cu—Ni matrix around filaments of 
Nb—Ti to minimize eddy current losses. These wires are presently 
used in a 10 kA braided conductor for 300 kJ pre-prototype coils, 
and can withstand field changes of approximately 107 gauss/sec 
without inducing normal transitions. Three such 300 kJ coils are 
being constructed in industry for the LASL program. 


21422 Magnetic compressive generators using gaseous explosive. 
Hahn, R.; Antoni, B.; Lucidarme, J.; Rioux, C.; Rioux-Damidau, F. 
(Paris Univ., Orsay, France). pp 157-160 of In Energy storage, 
compression, and switching. Bostick, W.H. (ed.). New York; Plenum 
Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

A preliminary experimental compression generator for which 
the normal solid explosive is replaced by mixture 2H2 + Oz at a 

ressure of 60 bars is described. A coaxial, conducting structure is 

seeeee by an aluminium tube of 92 mm external diameter, 6 mm 
thick, holding the mixture and placed in a conducting carcass 
(internal diameter 140 mm). An exploding wire placed axially in the 
tube initiates the explosion which accelerates the tube radially out- 
wards. The magnetic field initially created by the discharge of a 
capacitor bank through the coaxial structure is thus compressed by 
the tube. With an initial current of 0.8 MA, we have obtained 4.75 
MA, the energy increasing from 10 to 30 kJ. In this structure, which 
has the minimum possible dimensions for a conclusive result, flux 
losses of 50 percent have been observed corresponding to theoretical 
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predictions. For larger units a more complex tube structure could be 
chosen, considerably reducing the losses. With this type of gener- 
ator, only the tube is destroyed and energies greater than 10 can 
readily be delivered for a minimum of total cost at a good chemical 
efficiency. The mixture 2H2 + O2 is produced by electrolysis, 
avoiding the storage of high energy explosives. 


21423 Low inductance energy storage and switching for plasma 
production. Payton, D.N. III; Clark, J.G.; Baker, W.L. (Air Force 
Weapons Lab., Kirtland AFB, NM). pp 319-324 of In Energy 
storage, compression, and switching. Bostick, W.H. (ed.). New 
York; Plenum Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

Most of the recent advances in pulse power have been driven 
by increased interest in power s — to drive large pulsed plasma 
pe Brief descriptions of such plasma devices as are being used 
in our laboratory are given. A more detailed description of the 
power supplies being developed is given with particular emphasis on 
design and switching. 


21424 Design, fabrication, and testing of a five megajoule homo- 
polar motor-generator. Weldon, W.F.; Driga, M.D.; Woodson, W.H.; 
Rylander, H.G. (Univ. of Texas, pt dng pp 325- 335 of In Energy 
storage, compression, and switching. Bostick, W.H. (ed.). New 
York; Plenum Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

The current and future generations of controlled thermonu- 
clear fusion experiments require large amounts of pulsed energy for 
heating and confinement of plasma. Kinetic energy storage with 
direct conversion to electrical power (i.e., homopolar machines) 
seems to be the most economically attractive solution for meeting 
these requirements. The University of Texas at Austin has a program 
intended to develop a design technology for homopolar machines to 
meet a broad spectrum of performance requirements in terms of 
stored energy and discharge times. The Energy Storage Group at 
the University of Texas at Austin has in the past ten months 
designed, fabricated, assembled and rg a thorough testing pro- 
= on a second generation homopolar machine with a storage 

ity of five megajoules. This machine, using room temperature 
field — solid electrical brushes, and hydrostatic bearings has been 
rm -¥ to deliver 42 volt pulses at current levels in excess of 
amperes. The machine has been designed as a laboratory 
aes with extremely stiff bearings, variable brush area as well as 
variable brush contact force, variable field strength for pulse shap- 
ing, and minicomputer controlled data acquisition, real time signa- 
ture analysis and on line experiment control. A continuing program 
studying discharge characteristics, brush and rotor dynamics, ma- 
chine losses, and system efficiencies is already underway and is 
currently funded through June, 1975. 


21425 One le fast condenser bank for the plasma focus 

experiment at Frascati. Gourlan, C. (Laboratori Gas Ionizzati, Fras- 
cati, Italy); Kroegler, H.; Maisonnier, C.; Villa, G. pp 337-342 of In 
Energy storage, compression, and switching. Bostick, W.H. (ed.). 
New York; Plenum Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

A 1 Megajoule fast condenser bank is being built at Frascati 
to energize a Plasma Focus experiment of large dimensions. The 
condenser bank has the following characteristics: energy 1 MJ, 
voltage 40 kV, capacity 1250 micro F, internal inductance 8 nH, 
number of condensers 96, repetition rate 1 shot every three minutes. 
The construction of this modular condenser bank has been simplified 
to a large extent by using new techniques; spark-gaps built in the 
condensers, connection by cables with plug-in connectors, precollec- 
tors with built-in in R.C. matching elements, triggering by triax 
cables. A rather unusual circuitry (the spark-gaps are grounding the 
high voltage terminal of the condensers) eliminates the ringing of the 
charging and triggering elements at the frequency of the main 
discharge reducing the electric stress on these elements and the 
emission of electromagnetic noise. The condenser bank is now 
completely assembled. Full energy tests are under way. 


21426 Computer controlled flywheel type motor generator for 
fusion research. Miyahara, A.; Bannai, E. (Nagoya Univ., Japan). pp 
363-365 of In ican storage, compression, and switching. Bostick, 
W.H. (ed.). New York; Plenum Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; re Italy (5 Nov 1974). 

See CONF-741113—. 

A 125MVA/ 10OMW flywheel t otor generator is pre- 
pared for JIPP-T-2 stellarator. Special 4 alin of this gener- 
ator are the control algorithm aun excite the load coil current in the 
shortest rise time and the voltage and current feedback loops to keep 
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the load coil current constant. Small pilot plant of 100 kVA gener- 
ator with approximately same circuit time constants was prepared to 
simulate the control system. The operation is satisfactory by this 
scheme. 


21427 Frascati Tokamak transformer switching system. An- 
dreani, R. (Laboratori Gas Ionizzati, Frascati, Italy); Lovisetto, L.; 
Vittadini, G. pp 423-426 of In Energy storage, compression, and 
switching. Bostick, W.H. (ed.). New York; Plenum Publishing Corp. 
(1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

Plasma ionization and heating, in the Frascati Tokamak, is 
obtained generating an emf along the plasma column, by switching 
the dc current flowing in the Tokamak transformer. 30 kA flowing 
in the 60 mH transformer inductance must be commutated into a 
resistance to generate 40 kV across the transformer itself. Studies 
and tests to solve this problem have been conducted, on different 
types of breakers, in cooperation between Tecnomasio Italiano 
Brown Boveri, Milan and Laboratori Gas Ionizzati, Frascati. Satis- 
factory results have finally been obtained using a DLF commercial 
air blast breaker in a chopper type circuit. A capacitor bank in 
parallel to the breaker is discharged immediately after the contacts 
separation and the arc in the switching element is extinguished at the 
first current zero. A saturable reactance in series with the breaker 
reduces the current decay rate to allow sufficient deionization time. 


21428 Simple, solid dielectric start switch. Nunnally, W.C.; Kris- 
tiansen, M.; Hagler, M.O. (Texas Tech Univ., Lubbock). pp 429-432 
of In Energy storage, compression, and switching. Bostick, W.H. 
(ed.). New York; Plenum Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

A field-distortion, solid dielectric switch of the type intro- 
duced by Martin at AWRE and later extensively investigated by 
Dokopoulos at Julich is used as a start switch for a fast theta pinch 
system. Previous solid dielectric switches of this type required 
extensive electrode and switch package preparation as well as a fast 
trigger system to provide repeatable, multiple-arc channels during 
switching. In contrast, this switch was designed to facilitate ease of 
operation, switch packa, ~¢ preparation and replacement. Repeatable 
performance is obtained with pitted and scarred electrodes and a 
relatively slow trigger system. The switch, 20 cm wide, produces an 
average of four arc channels, holds off approximately 110 kV and 
switches 70 kV with a maximum current of 500 kA. The inductance 
of the switch, including the connecting stripline inductance of 11 
nH, is approximately 12 nH. The theta pinch circuit resistance is 13 
m2, most of which is due to the four, lel, Tobe Deutschmann 
ESC 249 capacitors. A very low switch resistance of 1 to 2 mf is 
indicated. The trigger system, a compact, photoelectrically triggered 
Marx circuit, produces an 80 kV, 50 joule pulse with a rise time of 50 
ns. The average delay from Marx trigger initiation is .1 xs with an 
average jitter of .05 ys. The switching action is performed under oil 
to decrease switching noise. The oil also prevents high voltage 
tracking problems and thus reduces the switch package size. All of 
the current carrying joints in the switch are reinforced by a hydrau- 
lic jack that holds the switch plates together during switching. 


21429 Commutation of the energy produced by a helical explosive 
generator using exploding foils. Antoni, B.; Landure, Y.; Nazet, C. 
(Commissariat a I’Energie Atomique, Villeneuve-Saint-Georges, 
France). pp 481-484 of In Energy storage, compression, and switch- 
ho W.H. (ed.). New York; Plenum Publishing Corp. 
1 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

= CONF-741113—. 

Lng = enerator has an outer diameter of 200 mm, is 800 mm 
long and is filled with 5 kg of a high explosive. So as the energy rise 
time in the load is of the order of a few microseconds which is 
requested in various applications, a switching is included, consisting 
mainly of the opening of the circuit through the vaporization of a 
thin foil (100 zm). In the 60 nH load the current intensity rises to 2 
MA in 6.5 psec. Five identical shots have been made. All were very 
satisfactory. The same combination generator and switch have been 
successfully used with a plasma Focus device protected from the 
exploding ere bya conan building. The present experiments 
at the level of 100 kJ in 60 nH with risetimes of a few microseconds 
show the reliability and reproductibility of the devices developed. 


21430 Inductive energy transfer using a flying capacitor. Dick, 
E.P.; Dustman, C.H. “(Gesellschaft fuer Kernforschung, Karlsruhe, 
Ger.). pp 485-489 of In Energy storage, compression, and switchin 

Bostick, W.H. (ed.). New — Plenum Publishing Corp. s7e, 


From International conference on energy storage, compres- 


sion and switc’ Turin, Italy (5 Nov 1974). 
See CONF-741113—. 
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A new inductive energy transfer system for fusion reactor 
technology using superconductive coils is proposed. Transfer is 
achieved stepwise by a small thyristor-switched capacitor between 
the inductances. The system is highly efficient and allows return of 
the transferred energy. Transfer times are in the one-second range. A 
superconductive 10 kJ model was designed and built. In tests, 80 
ecnnd of the stored energy was transferred into a load within 0.5 
seconds. 


21431 Inductive energy storage using high voltage vacuum circuit 
breakers. McCann, R.B.; Woodson, H.H.; Mukutmoni, T. (Univ. of 
Texas, Austin). pp 491-496 of In Energy storage, compression, and 
ane Bostick, W.H. (ed.). New York; Plenum Publishing Corp. 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

Controlled thermonuclear fusion experiments currently being 
planned require large amounts of pulsed energy. Inductive energy 
storage systems (IES) appear to be attractive for at least two 
applications in the fusion research program: high beta devices and 
those a turbulent heating. The well-known roadblock to 
successful implementation of IES is the development of a reliable 
and cost-effective off-switch capable of handling high currents and 
withstanding high recovery voltages. The University of Texas at 
Austin has a program to explore the application of conventional 
vacuum circuit breakers designed for use in AC systems, in conjunc- 
tion with appropriate counter pulse circuits, as off-switches in induc- 
tive energy storage systems. The present paper describes the IES 
employing vacuum circuit breakers as off-switches. Since the deioni- 
zation property of these circuit breakers is of great importance to the 
design and the cost of the counter-pulse circuit, a synthetic test 
installation to test these breakers has been conceived, designed and is 
being installed in the Fusion Research Center, University of Texas at 
Austin. Some design aspects of the facility will be discussed here. 
Finally, the results of the study on a mathematical model developed 
and optimized to determine the least cost system which meets both 
the requirements of an off-switch for IES Systems and the ratings of 
circuit breakers used in power systems has been discussed. i 
analysis indicates that the most important factor with respect to the 
system cost is the derating of the circuit breakers to obtain satisfac- 
tory lifetimes. 


21432 Fast circuit breakers for 200 kA currents. Bleys, C.A.; 
Labely, D.; Rioux, C.; Rious-Damidau, F. (Univ. of Paris, Orsay, 
France). pp 497-500 of In Energy storage, compression, and switch- 
i Bostick, W.H. (ed.). New York; Plenum Publishing Corp. 


ing. 
(1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

A circuit breaker operated by mechanical rupture, capable of 
opening very high currents in times of the order of ten microseconds 
has been realized. A copper conductor in the form of a T, fragilized 
at the joint of the arms and the leg, is ruptured by oil under a 
pressure of 3 kbars. This pressure is obtained by the magnetic forces 
of a 600 kA current pulse flowing in a coaxial conductor system. 
Current flowing in an inductive storage coil is transferred onto a fuse 
in 9 microseconds. The subsequent explosion of the fuse can either 
open the circuit and absorb all the stored energy or transfer it to any 
desired load. The switch is sufficiently reisolated to withstand the 
voltage peak thus created. A 200 kA current has thus been opened in 
20 microseconds and a 9 kV overvoltage sustained. The system, 
because of its inherent symmetry, can be lengthened to obtain any 
desired current carrying capacity and requires a relatively small 
command energy. 


Storage capacitors, start and crowbar switches and induc- 
tors for high beta plasma experiments. Fellin, L.; Maschio, A.; 
Mondino, P.L.; Ostagni, G.; Stella, A. (Univ., Padua). pp 501-505 of 
In Energy storage, compression, and switching. Bostick, W.H. (ed.). 
New York; Plenum Publishin ing Corp. (1976). 

From International erence On energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF-741113—. 

An introductory description of the “Eta—beta” device, built 
in Padua for the production of toroidal axisymmetric plasmas, is 
given. The design of the main components is briefly discussed and 
the results of a number of design and i performed are 
reported. Some problems of “reliability” and “life” are also consid- 
ered. 


loads with high and 


21434 Method for exciting inductive-resistive 
controllable direct current. Hill, H.M. Jr. (to x Research and 


Development Administration). US Patent 3,959,71 
Filed date 31 Dec 1974. 10p. 
PAT-APPL-537,809. 


ae reern ne eens OF Cenananas So wer to a 
load circuit by applying a dc voltage from a waveform 


25 May 1976. 
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synthesizer to duration modulate a bipolar rectangular wave gener- 
ator are described. As the amplitude of the dc voltage increases, the 
widths of the rectangular wave generator output pulses increase, and 
as the amplitude of the dc voltage decreases, the widths of the 
rectangular wave generator output pulses decrease. Thus, the wave- 
form synthesizer selectively changes the durations of the rectangular 
wave generator bipolar output pulses so as to produce a rectangular 
wave ac carrier that is duration modulated in accordance with and in 
direct proportion to the voltage amplitude from the synthesizer. 
Thereupon, by transferring the carrier to the load circuit through an 
amplifier and a rectifier, the load current also corresponds directly to 
the voltage amplitude from the synthesizer. To this end, the rectified 
wave at less 100 percent duty factor amounts to a doubled 
frequency direct voltage pulse train for applying a direct current to 
the load, while the current ripple is minimized by a high L/R in the 
load circuit. In one embodiment, a power transmitting power ampli- 
fier means having a dc — supply is matched to load circuit 
through a transformer for current magnification without sacrificing 
load current duration capability, while negative voltage and current 
feedback are provided in order to insure good output fidelity. 4 
Claims, 18 Drawing Figures. 


COOLING SYSTEMS 


21435 (JAERI-M—6099) Design study of a heat reservoir 
system for the tokamak reactor. Sako, K. (Japan Atomic Energy 
Research Inst., Tokyo). Apr 1975. 27p. (In Japanese). INIS. 

A Tokamak fusion reactor is operated —— so special 
consideration is required in two aspects of the reactor cooling 
system. One is to minimize thermal cycle fatigue of the reactor 
structures and the other to stabilize heat supply to the electric power 
generating system. For the purpose, a cooling system with heat 
reservoirs and reactor coolant bypass circuits was proposed. The 
heat reservoir was designed in trial and parametric study of the 
performance characteristics was carried out. It was shown that the 
two problems in periodical operation of the reactor can be solved in 
reasonable design by the cooling system. 


21436 (UCRL—13695) Evaluation of the technical and economic 
feasibility of mirror fusion devices. Final report. (Bechtel Corp., San 
Francisco, Calif. (USA)). Aug 1976. Contract W-7405-ENG-48;PO- 
1650503. 191p. Dep. NTIS $7.50. 

The following four task-reports are included: (1) cost analysis 
of potassium vapor topping cycle and conventional steam cycle, (2) 
heat transport and energy conversion system analysis and conceptual 
cost estimate, (3) plant arrangement, and reactor containment struc- 
tural design and cost estimate, and (4) coil restraint structure concep- 
tual design and cost estimate. Each of the reports is complete in itself 
with respect to the particular task concerned. With the exception of 
Task 1, which was a preliminary examination of potassium topping 
cycle and steam cycle costs, the cost estimates for Tasks 2, 3, and 4 
were performed using the same basic costing guidelines. 


FUEL SYSTEMS 


21437 (EUR-CEA-FC—809) Periplasmatron, an ion source for 
intense neutral beams. Fumelli, M.; Valckx, F.P.G. (Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Groupe de Recherches sur la Fusion Controlee; CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. + Faas du Plasma et de la Fusion Controlee). Feb 1976. 
23p. INIS. 

An intense fast hydrogen atom beam of 300kW power has 
been obtained with a new type of ion source, the Periplasmatron. 
The source and neutral beam operation parameters are given. 


21438 (LBL—4492) Neutral-beam design Stearns, J.W.; 
Berkner, K.H.; Pyle, R.V. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Apr 1976. Contract W-7405-ENG-48. 13p. 
(CONF-760935—40). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

The designs and costs of magnetic-confinement experimental 
devices and reactors can be affected strongly by the choice of 

for the neutral-beam injection system. To provide the 
designer with information with which to estimate the physical and 
cost consequences of variations in energy, neutralizer thickness, ion- 
species mixtures, etc., we are carrying out parametric studies of the 
neutralization iency. Some of the results are rted here. The 
data base is too small and uncertain to permit calculations which 
would optimize all aspects of designs at this time. 


21439 . (UCRL—52129) Space charge equation calculations for 
the reflex triode. Shearer, J.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Sep 1976. Contract W-7405-ENG-48. 
27p. me te $4.00. 

Poisson equation solution of the space charge problem 
for the reflex triode is reviewed and illustrated with a number of 
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examples. The numerical calculation technique for obtaining these 
results is briefly described. The results show that the characteristics 
of the triode are strong functions of the reflex-electron kinetic- 
energy spectrum, especially of the high-energy electrons. 


21440 Method for sizing hollow microspheres. Farnum, E.H.; 
Fries, R.J. (to Energy Research and Development Administration). 
US Patent Application 626,950. 29 Oct 1975. 3p. 

Hollow Microspheres may be effectively sized by placing 
them beneath a screen stack completely immersed in an ultrasonic 
bath containing a — having a density at which the microspheres 
float and ultrasonically agitating the bath. 


21441 Multiple shell fusion targets. Lindl, J.D.; Bangerter, R.O. 
(to Energy Research and Development Administration). US Patent 
Application 627,639. 31 Oct 1975. 25p. 

Multiple shell fusion targets for use with electron beam and 
ion beam implosion systems are described. The multiple shell targets 
are of the low-power type and use a separate relatively low Z, low 
density ablator at large radius for the outer shell, which reduces the 
focusing and power requirements of the implosion system while 
maintaining reasonable aspect ratios. The targets use a high Z, high 
density pusher shell placed at a much smaller radius in order to 
obtain an aspect ratio small enough to protect against fluid instabil- 
ity. Velocity multiplication between these shells further lowers the 
power requirements. Careful tuning of the power profile and inter- 
shell density results in a low entropy implosion which allows break- 
even at low powers. For example, with ion beams as a power source, 
breakeven at 10-20 Terrawatts with 10 MeV alpha particles for 
imploding a multiple shell target can be accomplished. 


21442 Method for preparing spherical thermoplastic particles of 
uniform size. Day, J.R. (to Energy Research and Development 
Administration). US Patent Application 632,619. 17 Nov 1975. 7p. 

Spherical particles of thermoplastic material of virtually uni- 
form roundness and diameter are prepared by cutting monofilaments 
of a selected diameter into rod-like segments of a selected uniform 
length which are then heated in a viscous liquid to effect the 
formation of the spherical particles. 


21443 Method of producing ted thermonuclear fuel par- 


‘ encapsula' 
ticles. Smith, W.H.; Taylor, W.L.; Turner, H.L. (to Energy Re- 
search and Development Administration). US Patent 3,953,617. 27 


Apr 1976. Filed date 28 Jan 1974. 6p. 

PAT-APPL-438,499. 

A method of producing a fuel particle is disclosed, which 
comprises forming hollow spheroids which have a mass number 
greater than 50, immersing said spheroids while under the presence 
of pressure and heat in a gaseous atmosphere containing an isotope, 
such as deuterium and tritium, so as to diffuse the gas into the 
spheroid and thereafter cooling said spheroids up to about 77°Kelvin 
to about 4°Kelvin. 4 Claims, 3 Drawing Figures. 


21444 Periplasmatron, an ion source for intense neutral beams. 
Fumelli, M. (CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92, France); Valckx, F.P.G. Nucl. Instrum. Methods; 135: No. 
2, 203-209(1 Jun 1976). 

An intense fast hydrogen atom beam of 300 kW power has 
been obtained with a new type of ion source, the periplasmatron. 
Source and neutral beam operation parameters are given. 


21445 Recoil free implosion of large aspect ratio thermonuclear 
microexplosion target. Winterberg, F. (Nevada Univ., Reno (USA). 
one Research Inst.). Lett. Nuovo Cim.; 16: No. 7, 216-218(12 Jun 
1976). 

A target configuration is proposed in order to obtain a non- 
ablative recoil free symmetric implosion of a large aspect ratio shell. 
A method is described which ensures that the energy will go into the 
imploded shell rather than into the driver gas promising a greatly 
increased beam energy conversion efficiency into kinematic energy 
of the imploded shell. 


21446 Plasma density measurements in a gas target. Bennett, 
M.S.; Haasz, A.A.; Orszag, M.; Stangeby, P.C. (Institute for Aero- 
space Studies, University of Toronto, Toronto, Ontario, Canada). J. 
Appl. Phys.; 48: No. 2, 559-560(Feb 1977). 

Experiments are reported on Stark broadening measurements 
of electron number density in gas targets under intense electron- 
beam heating. Plasma recombination is found to be fast on the 
gasdynamic time scales of the subsonic target configuration studied. 
The configuration simulates that in the gas-target neuton generator 
systems under development for fusion technology research. (AIP) 


21447 Condensation of hydrogen isotopes in laser fusion targets. 
Grilly, E.R. (Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). Rev. Sci. Instrum.; 48: No. 2, 148-151(Feb 1977). 

In the development of laser fusion targets, glass microbal- 
loons (~ 100 ym diam) containing D2, Tz, or DT were cooled 
through four types of heat transfer: radiation, solid conduction, 
exchange gas, and a cold He stream. Observations of condensate 
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temperature of formation, volume, and distribution roughly agreed 
with calculations. A thermal gradient set up by the cold He stream 
from above was useful in counteracting gravity, and the resulting 
condensate formed a fairly uniform spherical shell, the desired form 
for the fuel. (AIP) 


RADIATION HAZARDS 


21448 (Juel—1268) Dose rate calculations for a fusion ignition 
experiment. Brockmann, H.; Ohlig, U. (Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorentwicklung). Feb 
1976. 19p. INIS. 

2 figs.; 4 tabs.; 9 refs. 

In the next generation of fusion experiments, which are 
planned to reach thermonuclear ignition conditions, a deuterium- 
tritium mixture will be used as fuel. If significant D-T burning is 
achieved in these devices, a large number of 14.1 MeV neutrons will 
be produced which will activate the components used in the experi- 
ments. The resulting activation radiation will create additional prob- 
lems of access to the machine for maintenance and repair, which 
should be taken into account in the design and construction phase of 
these experiments. To give an idea of the dose rates to be expected, 
some activation calculations for a typical large Tokamak ignition 
experiment are presented. It is assumed that the machine is operated 
in a pulsed mode at an average of 100 plasma discharges within one 
week and that 10”° neutrons per pulse are produced. The investiga- 
tion shows that 30 days after shutdown of the machine the total 
absorbed dose rate in the vicinity of the device is about 0.2 rem/h 
which limits the working time in this area to about 10 h per quarter. 
For repairs inside the vacuum vessel or dismantling of the machine it 
is assumed that the machine can be divided into eight identical 
segments. The dose rates from isolated segment and from the re- 
maining part of the machine after removal of one segment are 
calculated. The results for both cases are of the same order of 
magnitude and are in the range of 2 to 4 rem/h for decay times 
between 5 and 30 days. Hence, all repairs inside the vacuum vessel 
or dismantling of the machine must be done by remote control. 


21449 (UCRL—78759) Safety and environmental aspects of 
fusion reactors. Holdren, J.P. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Oct 1976. Contract W-7405-ENG-48. 
19p. (CONF-761103—8). Dep. NTIS $3.50. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

Fusion is examined against the yardstick of fission technology 
with respect to inventories of radioactivity (and associated Biologi- 
cal Hazard Potentials), routine emissions, accident pathways and 
consequences, radioactive-waste management, and misuse of nuclear 
materials. Based on conceptual designs of Tokamak fusion reactors 
with stainless steel structure and tritium inventories of 10 kg per 
thermal gigawatt, the apparent advantage of fusion is 1 to 2 orders of 
magnitude in most indices of radiological hazards. Fusion’s advan- 
tage is 2 to 5 orders of magnitude in comparing damage potential of 
intentional airborne dispersal of tritium and plutonium, and nonexis- 
tent in comparing medium-term radwaste hazard potential (1000 to 
100,000 years) and intentional waterborne dispersal of tritium and 
plutonium. Fusion appears to have some qualitative advantages with 
respect to accident pathways and safeguards considerations. Fusion 
has the theoretical potential for improvements of 1 to 2 additional 
orders of magnitude in short-term BHPs and 3 orders of magnitude 
and more in radwaste BHPs after 10 years if vanadium-titanium alloy 
can be used in place of stainless steel in the reactor structure. Other 
important unresolved questions are how much the inventory of 
tritium can be reduced by ingenious design, and what fraction of a 
fusion reactor’s activation products could be volatilized and released 
in a severe accident such as a lithium fire. Overall, fusion’s potential 
advantages are appreciable but not automatic—it will require early 
and sustained attention to environmental characteristics to avoid 
losing some of the potential advantages in pursuit of other goals. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 21436 


INERTIAL CONFINEMENT SYSTEMS 


REFER ALSO TO CITATION(S) 20691, 20692, 20696, 20703, 
21205, 21244, 21256, 21270, 21283, 21311, 21338, 21339 


21450 (IPP—4/86) Description of a method proposed for the 
decoupling of laser amplifiers and for the generation of short pulses by 
means of a fast rotating mirror. Fill, E.; Hohla, K.; Witte, K.J. (Max- 
Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Germany, 
F.R.)). Oct 1975. 34p. (In German). INIS. 

10 figs.; 4 refs.; 2 tabs. 

A method is reported allowing the decoupling of laser ampli- 
fiers by means of a fast rotating mirror (v approximately < 200 Hz). 
The generation of short pulses from continuous laser radiation 
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needed for the solution of the trigger problem rotating mirror - laser 

oscillator is also considered. In this context, attention is drawn to 

two secondary applications: the measurement of the beam diver- 

seers of continuous laser radiation from the pulse width and pulse 
ping. 


21451 (IPP—4/135) Two-dimensional code for laser- 

luced tions, Pt. 1. Crater formation in plane targets. 
Lengyel, L.L. (Max-Planck-Institut fuer Plasmaphysik, Garching/ 
Muenchen (Germany, F.R.)). Nov 1975. 21p. INIS. 

6 figs.; 1 tab.; 17 refs. 

A two-dimensional Lagrangean hydrodynamic code has been 
develo for laser-produced plasma applications. In testing the 
hydrodynamic part of the code the irradiation of thin foils with high- 
intensity laser beams was considered in a single-fluid single-tempera- 
ture approximation. The computed shock velocities , compression 
ratios, velocity and pressure variations, etc. are in good agreement 
with estimates stemming from analytical solutions. 


21452 (UCRL—77056) Status of laser fusion. Nuckolls, J.H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 20 
Oct 1975. Contract W-7405-ENG-48. 60p. (CONF-751130—44). 
Dep. NTIS $4.50. 

1975) From APS meeting; St. Petersburg, Florida, USA (10 Nov 


During 1974-1975, first generation laser implosion experi- 
ments have been performed at the KMSF, Livermore, Los Alamos, 
and University of Rochester Laboratories. Several significant results 
were achieved in these ex = page The fuel underwent large 
entropy changes during implosion and did not reach high densities. 
Consequently, the sensitivity to fluid and plasma instabilities was 
greatly reduced. A summary of these implosion experiments is 
presented. 


21453 (UCRL—78430) DT ion temperature determined from the 
neutron energy spectrum of laser fusion targets. Lerche, R.A.; Cole- 
man, L.W.; Houghton, J.W.; Speck, D.R.; Storm, E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Sep 1976. 
oy pe W-7405-ENG-48. 14p. (CONF-761108—5). Dep. NTIS 
3.50. 
From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, California, United States of America (USA) (15 
Nov 1976 
The fuel temperature attained in laser initiated fusion of DT 
filled targets is determined from the line width of the neutron energy 
trum. Spectral measurements are made using a 45-meter neutron 
time-of-flight spectrometer at the ARGUS laser irradiation facility. 
The large fluor-photomultiplier package used as the neutron detec- 
tor has a 4.5 nsec FWHM response to a burst of neutrons and a 3.5 
nsec response to a single neutron event. Appropriate unfolding of 
the measured data enables us to determine line widths above 100 
keV with a resolution of 40 keV or equivalently, plasma tempera- 
tures of approximately | keV and above. 


21454 (UCRL—78433) Zone plate coded imaging of laser com- 

targets. Ceglio, N.M.; George, E.V.; Brooks, K.M.; Manes, 
K.R.; Coleman, L.W.; Ahlstrom, H.G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Sep 1976. Contract W-7405- 
ENG-48. 15p. a — Dep. NTIS $3.50. 

From Plasma ery ysics meeting of the American Physical Soci- 
ety; San Francisco, ifornia, United States of America (USA) (15 
Nov 1976). 

The first successful demonstration of high resolution, tomo- 
graphic imaging of a laboratory plasma using coded imaging tech- 
niques is reported. ZPCI has been used to image the x-ray emission 
from laser compressed DT filled microballoons. The zone plate 
camera viewed an x-ray spectral window extending from below 2 
pon’ to above 6 keV. It exhibited a resolution approximately 8 ym, a 

ification factor approximately 13, and subtended a radiation 
a lection solid angle at the target a 10°? sr. X-ray 
images using ZPCI were compared with those taken using a grazing 
incidence reflection x-ray microscope. The agreement was excellent. 
In addition, the zone plate camera produced tomographic ima; 
The nominal tomographic resolution was approximately 75 wm. This 
allowed three dimensional viewing of target emission from a single 
shot in planar “slices”. In addition to its tomographic capability, the 
great advantage of the coded imaging technique lies in its applicabil- 
ity to hard (greater than 10 keV) x-ray and charged particle imaging. 
Experiments involving coded imaging of the suprathermal x-ray and 
high energy alpha particle emission from laser compressed microbal- 
loon targets are discussed. 


21455 Nuclear fusion by laser radiation. Floux, F. pp 51-79 of In 
Lasers and thermonuclear problem. Kadomtsev, B.B. (ed.). Moscow; 
Atomizdat (1973). (In Russian) 

Translated from Nuci. Fusion (1971) v. 11, p. 635. 

The paper presents a survey of investigations into nuclear 
synthesis reactions initiated by nuclear radiation. In the main, it 
discusses the case of the semi-infinite target, ic. a massive body 
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bordering on a plasma from the irradiation side. The specific features 
of a plasma produced with the aid of a laser, and the basic data vo 
the mechanism of heating are discussed. Phenomena limitin 
possibilities of the laser method of plasma heating are consi 
Characteristics of present-day lasers and plasma parameters obtained 
with the aid of these lasers are given. The prospects of development 
of lasers and their potentialities from the point of view of nuclear 
synthesis are evaluated. 


21456 Method of mounting a fuel pellet in a laser-excited fusion 
reactor. Hirsch, R.L. (to Energy Research and Development Admin- 
istration, Washington, D.C. (USA)). Canadian Patent 978,287. 18 
Nov 1975. 27p. 

Available from Commissioner of Patents, Ottawa. 

This invention provides means and a method for irradiating a 
target with a single laser light source and protecting the laser light 
source, wherein the laser light from the source is focused through an 
— and onto the target by a shaped mirror that holds the target 

close to the mirror for producing a high temperature plasma in 
which fusion reactions will take place. 


21457 Hydrodynamics of a laser-produced plasma incorporating 
the kinetics of the particles produced in the fusion reaction. Gamalii, 
E.G.; Gus’kov, S.Y.; Krokhin, O.N.; Rozanov, V.B. (P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR, Moscow). Sov. 
J. Plasma Phys. (Engl. Transl.); 1: No. 6, 494-497(Dec 1975). 

The influence of the fast charged particles produced in ther- 
monuclear reations on the state of the plasma is analyzed. The 
motion of the plasma ions and electrons is described by the equations 
of hydrodynamics, while the motion of the fast charged particles is 
described by a kinetic equation. An approximate method of solving 
the kinetic equation yields the distribution of charged particles in 
phase space. This distribution is used to determine the correction 
terms in the hydrodynamic equations taking into account the ex- 
change of mass, momentum, and energy between the charged parti- 
cles and the laser-produced plasma. (AIP) 


21458 Propagation of plane supersonic radiation waves. 
Bergel’son, V.I.; Loseva, T.V.; Nemchinov, I.V.; Orlova, T.I. (O. 
Yu. Shmidt Institute of Geophysics Academy of Sciences of the 
USSR). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 6, 498-503(Dec 
1975). 

The possible use of a laser to produce a plasma with an 
approximately constant density, a nearly homogeneous temperature 
profile which varies little with the time, and an approximately planar 
configuration is studied. Values are found for the properties of the 
air behind a plane plasma front propagating rapidly opposite the 
laser radiation due to emission and absorption of radiation in a 
continuous spectrum. The lower limit for the existence of such 
supersonic radiation waves is estimated for the case of a neodymium- 
glass laser. The results of a numerical solution of the radiation- 
gasdynamic problem are compared with a simple model for the 
quasisteady stage of the phenomenon, and a qualitative explanation is 
offered for the behavior of the properties as the flux density and 
wavelength of the laser radiation heating the plasma are varied. The 
possibility of experimentally studying this phenomenon is discussed. 
(AIP) 


21459 Lower bound energy release from clean fusion fission 

pellets. Lo Dato, V.A. (Simulating Sciennce and Engineering, Wap- 

pingers Falls, N.Y. (USA)). Atomkernenergie; 28: No. 1, 57(1976). 
1 ref. Short communication only. 


21460 Penetration length of alpha particles at laser-produced 
thermonuclear reactions. Ray, P.S.; Hora, H. (New South Wales 
Univ., Kensington (Australia). School of Physics). Atomkernenergie; 
28: No. 3, 155-157(1976). 

3 figs.; 23 refs. 

Following Bagge’s correction of the Bethe-Bloch-formula for 
the penetration of relativistic electrons in hot and dense plasmas, we 
derived an analytical formula for the penetration of alpha particles in 
nuclear reaction plasmas. The essential parameter is the limitation of 
the radius for the integration of the Coulomb collisions, which is 
given by the Debye length. A representative evaluation is given for 
the hydrogen-boron-11 reaction. The resulting length may influence 
nuclear reaction yields of nearly solid state density, indicating a 
possible explanation for the discrepancies in measured and calculated 
neutron gains from laser produced plasmas. A further influence for 
self-sustained reaction fronts is expected. For densities exceeding 10* 
times solid state densities, no influence is expected. 


21461 Two methods of space—time energy densification. Sahlin, 
R.L. (Univ. of California, Livermore). pp 219-254 of In Energy 
storage, compression, and switching. Bostick, W.H. (ed.). New 
York; Plenum Publishing Corp. (1976). 

From International conference on energy storage, compres- 
sion and switching; Turin, Italy (5 Nov 1974). 

See CONF.741 113—. 
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With a view to the goal of net energy production from a DT 
microexplosion, we study two ideas (methods) through which (sepa- 
rately or in combination) energy may be “concentrated” into a small 
volume and short period of time—the so-called space-time energy 
densification or compression. We first discuss the advantages and 
disadvantages of lasers and relativistic electron-beam (E-beam) ma- 
chines as the sources of such energy and identify the amplification of 
laser pulses as a key factor in energy compression. The pulse length 
of present relativistic E-beam machines is the most serious limitation 
of this pulsed-power source. The first energy-compression idea we 
discuss is the reasonably efficient production of short-duration, high- 
current relativistic electron pulses by the self interruption and res- 
trike of a current in a plasma pinch due to the rapid onset of strong 
turbulence. A 1-MJ plasma focus based on this method is nearing 
completion at this Laboratory. The second energy-compression idea 
is based on laser-pulse production through the parametric amplifica- 
tion of a self-similar or solitary wave pulse, for which analogs can be 
found in other wave processes. Specifically, the second energy- 
compression idea is a proposal for parametric amplification of a 
solitary, transverse magnetic pulse in a coaxial cavity with a Bennett 
dielectric rod as an inner coax. Amplifiers of this type can be driven 
by the pulsed power from a relativistic E-beam machine. If the end 
of the inner dielectric coax is made of LiDT or another fusionable 
material, the amplified pulse can directly drive a fusion reaction— 
there would be no need to switch the pulse out of the system toward 
a remote target. 


21462 Laser compression of glass sheaths. Afanas’ev, Yu.V.; 
Volosevich, P.P.; Gamalii, E.G. (AN SSSR, Moscow. Fizicheskij 
Inst.).-Zh. Eksp. Teor. Fiz., Pis'ma Red.; 23: No. 8, 470-473(20 Apr 
1976). (In Russian). 

7 refs.; letter-to-the-editor: for English translation see the 
journal JETP Lett. 


21463 Observation of the compression of hollow microspheres, 
irradiated from a laser. Basov, N.G.; Kologrivov, A.A.; Krokhin, 
O.N. (AN SSSR, Moscow. Fizicheskij Inst.). Zh. Eksp. Teor. Fiz., 
Pis'ma Red.; 23: No. 8, 474-477(20 Apr 1976). (In Russian). 

9 refs.; letter-to-the-editor; for English translation see the 
journal JETP Lett. 


COMPONENT DEVELOPMENT AND TESTING 
REFER ALSO TO CITATION(S) 20615 


21464 (BNL—21833) Needs and status of CIR materials irradia- 
tion facilities, an introduction to 14-MeV neutron sources. Grand, P.; 
Goland, A.N. (Brookhaven National Lab., Upton, N.Y. (USA)). 
jay Contract E(30-1)-16. 10p. (CONF-760942—4). Dep. NTIS 


From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

This paper reviews the requirement of neutron sources for 
radiation damage studies for fusion reactors, describes existing and 
planned facilities and serves as an introduction to several papers 
presented at this conference on proposed deuteron linac-neutron 
generators and other papers related to neutron sources. 


21465 (HEDL-SA—876) Damage function analysis for fusion 
reactor applications. Doran, D.G.; Simons, R.L.; Odette, G.R. (Han- 
ford Engineering Development Lab., Richland, Wash. (USA); Cali- 
fornia Univ., Santa Barbara (USA)). Apr 1976. Contract E(45-1)- 
2170. 26p. (CONF-760622—56). Dep. NTIS $4.00. 

From American Nuclear Society 1976 annual meeting; To- 
ronto, Ontario, Canada (13 Jun 1976). 

The essential details of the damage function analysis proce- 
dure are described. A preliminary damage function analysis sensitiv- 
ity study applied to CTR damage analysis is summarized. (MOW) 
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MANAGEMENT 


21466 (INIS-mf—3123) Catalogue of theses. Paranjpe, S.V. 
— Atomic Research Centre, Bombay (India)). 1975. 97p. 

The catalogue lists 442 theses submitted by the scientists of 
the Bhabha Atomic Research Centre, since its inception, to the 
various universities in India and abroad for the award of M. Sc. and 
Ph. D. degrees. Theses are grouped under broad subject headings 
which are arranged in the order of Universal Decimal Classification 
Scheme. In addition to the author and guide index, a detailed subject 
index is appended which enhances the utility of the compilation. 
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21467 (KFK—2275) Report on the activities of the institutes and 
departments in 1975. (Gesellschaft fuer Kernforschung m.b.H., 
Karlsruhe (Germany, F.R.)). Feb 1976. 356p. (In German). INIS. 

With figs., tabs. and refs. 

The present scientific annual report of the GfK is arranged 
according to organizational units. The individual contributions are 
written by the institutes and departments themselves, and they 
assume responsibility. This report describes organizational units 
which took an active in scientific/technical work in the year 
under report, and it includes their results with regard to the research 
program of the Gesellschaft fuer Kernforschung. The report serves 
as an aid for the supervisory board in making its decisions on the 
evaluation of individual projects within the R + D program, and as 
a source of information for members with a vote to co-determination 
bodies. In order to emphasize the responsibilities in individual ef- 
forts, every project report is accompanied by a list of the names of 
those who were most closely involved in the work. 


21468 (KFK-EXT—8/75-4) 10 years Institute for Reactor De- 
velopment. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Reaktorentwicklung). May 1975. 110p. (In German). INIS. 

28 figs.; 73 refs.; 2 apps. 

Ten years ago the Institute of Reactor Development was 
founded. This report contains a review about the research work of 
the institute in these past ten years. The work was mainly performed 
within the framework of the Fast Breeder Project, the Nuclear 
Safety Project and Computer Aided Design. Especially the follow- 
ing topics are discussed: design studies for different fast breeder 
reactors, development works for fast breeders, investigations of 
central safety problems of sodium cooled breeder reactors (such as 
local and integral coolant disturbances and hypothetical accident 
analysis), special questions of light water reactor safety (such as 
dynamic stresses in pressure suppression systems and fuel rod behav- 
iour under loss of coolant conditions), and finally computer applica- 
tion in various engineering fields. 


21469 (ORNL/TM—5693) Procurement module for a MIS: 
user's manual. Lovin, J.K.; Clark, B.A. (Oak Ridge National Lab., 
Tenn. (USA)). Dec 1976. Contract W-7405-ENG-26. 43p. Dep. 
NTIS $4.50. 

The temporary Procurement Module (PROQ) is an on-line 
interactive computer program. It can used to answer many 
questions pertinent to the status of outside procurements and their 
obligating costs. The module prompts the user on what requests it is 
expecting. If the user has doubts as to the response, or if the meaning 
of the response is not clear, the module will give a detailed list of the 
options available at that level. The user has control of what data are 
to be considered, how they are to be grouped, and what format the 
output will take. As the user selects the options available at Tw 
level, the module proceeds to the next lower level until sufficient 
input has been supplied to provide him with the requested informa- 
tion. 


21470 (TID—27212) The Plan. A facilities planning sourcebook. 
Wendt, R.L.; Anglin, R.B.; Chu, P. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1975. Contract W-7405-ENG- 
48. 190p. . NTIS $7.50. 

The Plan presents a concept for the development of the 
square mile tract of land that is the site of the Lawrence Livermore 
Laboratory. It states the general principles of planning that have 
evolved at LLL over a period of years. It is intended to function as a 
document to which planners can refer for the basic ideas that will 
govern the development of the site. In its organization, The Plan is 
highly analytic. It begins with a general introduction to the Law- 
rence Livermore Laboratory. This is followed by eight sections 
dealing with aspects of the planning process at LLL—including the 
planning process itself.These are designated as process, structure, 
development, facilities, security, transportation, utilities, and land- 
scape. (RWR) 


21471 (UCRL—52000-76-9) Energy and technology review. 
Selden, R.W.; Crawford, R.B.; Cummings, K.L.; McCaleb, C.S.; 
Prono, J.K. (eds.). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Sep 1976. Contract W-7405-ENG-48. 27p. Dep. 
NTIS $4.00. 

Separate abstracts were prepared for each of the three reports 
in this issue. In addition, it contains very brief news items on 
improved neutron yields in the laser program and a new global 
ozone monitor. (RWR) 


21472 (UCRL—52000-76-9, pp 9-14) Technology transfer in 
action. Zevanove, L.R. Sep 1976. 

In Energy and technology review. 

Technology transfer, the process of transmitting new tech- 
niques and methods from those who develop them to those who can 
use them, is as old as history. It has traditionally been a gradual, 
diffusive, undirected process. Recent developments, however, have 
provided both the incentive and the means for bringing about rapi 
purposeful technology transfers. LLL’s Technology Training 
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gram is a case in point. This modestly funded program has trained 
almost two hundred individuals, benefited scores of organizations, 
and icipated in solving several energy-related problems. The 
benefits are beginning to spread, ripple-fashion, as trainees become 
teachers in their own organizations. 4 figures. 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 19372, 20779, 20794, 20795, 
21234, 21469 


21473 (BNL—21396) Implementation and application of a nested 
decomposition algorithm. Ho, J.K. (Brookhaven National Lab., 
Upton, N.Y. (USA)). May 1976. Contract E(30-1)-16. 33p. (CONF- 
761126—1). Dep. NTIS $4.00. 

From Bicentennial conference on mathematical program- 
ming; Gaithersburg, Maryland, United States of America (USA) (29 
Nov 1976). 

A nested decomposition algorithm for —— linear pro- 

with the staircase structure is considered. mputational 
aspects of the algorithm essential to an efficient implementation are 
discussed. ea nena with using experimental codes of the algo- 
rithm on problems arising from real applications, such as energy 
models, engineering design, and dynamic traffic control, is present- 
ed. It is observed that nested decomposition can be an efficient 
technique for large-scale systems. 


21474 (BNL—21846) Documentation routines for MODEL. Os- 
terer, L.; Peskin, A.M. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Sep 1976. Contract E(30-1)-16. 22p. (CONF-760934—3). 
Dep. NTIS $3.50. 

From Conference of the Associates of ERDA Systems, Oper- 
ations, and Programs; Denver, Colorado, United States of America 
(USA) (28 1976). 

MODEL/LINDA/GRAPEL is a unified logic design auto- 
mation system consisting of a synthesis program (LINDA), a simula- 
tion program (MODEL), and a documentation program 
(GRAPEL). The base hardware description language is briefly 
covered. Extensibility features to nonhardware aspects of digital 
systems designs are discussed. The algorithms of GRAPEL, (Graph 
for Engineering Language), particularly the device placement and 
inter-connect routing strategies, are explained. Several examples and 
applications are offered. 6 figures, 3 tables. 


21475 (BNL—21884) Shared random access memory resource 
for multiprocessor real-time systems. Dimmler, D.G.; Hardy, W.H. 
II. (Brookhaven National Lab., Upton, N.Y. (USA)). Oct 1976. 
oo EY-76-C-02-0016. 8p. (CONF-761006—19). Dep. NTIS 


’ From Nuclear science, scintillation and semiconductor 


counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

A shared random-access memory resource is described which 
is used within real-time data acquisition and control systems with 
multiprocessor and multibus organizations. Hardware and software 
aspects are discussed in a specific example where interconnections 
are done via a UNIBUS. The general applicability of the approach is 
also discussed. 5 figures, 1 table. 


21476 (CONF-760604—4) Speakeasy: a window into a computer. 
Cohen, S. (Argonne National Lab., Il]. (USA)). 2 Jan 1976. Contract 
W-31-109-ENG-38. 28p. Dep. NTIS $4.00. 

From National computer conference; New York, New York, 
United States of America (USA) (7 Jun 1976). 

Speakeasy is a system that enables a user to harness the power 
of a computer as a tool for problem solving. This paper describes the 
structure of that system and demonstrates some of its capabilities. 
The examples show some of the power that results when relatively 
straightforward graphical facilities are added to this general purpose 
system. 15 figures. 


21477 (LA—6456-MS) CRAY-1 evaluation. Final report. Keller, 
T.W. (Los Alamos Scientific Lab., N.Mex. (USA)). Dec 1976. 
Contract W-7405-ENG-36. 97p. Dep. NTIS $5.50. 

The performance evaluation of the CRAY-1 computer was 
structured to determine if the CRAY-1 meets the minimum perfor- 
mance standards set forth by the Los Alamos Scientific Laboratory 
(LASL) and the Energy Research and Develo; t Administration 
to qualify the machine for further i q 
The performance standards are divided into specific qualification 
criteria in three main areas: scalar performance, vector performance 
and reliability. It was impossible to convert large segments of the 
LASL computing workload to the CRAY-1 because programs to be 
run on the machine would require assembly language coding; there- 
fore, for the scalar test, a sampling scheme was that selected 
small computational kernels to be run on both the CDC 7600 and the 
CRAY-1. ft was not possible to rigorously establish “representative” 
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kernels for testing the vector performance of the CRAY-1. The 
vector computational s of the CRAY-1 relative to the CDC 
7600 is a function of both vector length and complexity of the 
vectorized arithmetic function. Relative performance of the CRAY- 
1 increases with vector length and complexity of operation. The 
reliability of the CRAY-1 was evaluated by establishing a reliability 
test code to run on the machine for long periods of time. The 
evaluation also investigated the CRAY-1 disk system ‘ormance 
and made other miscellaneous studies. The conclusion of the evalua- 
tion is that the CRAY-1 satisfies the threshold performance criteria 
in all categories. (RWR) 


21478 (LA-UR—76-2298) Certification of the Swarztrauber— 
Sweet elliptic PDE software package. Buzbee, B.L. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 
6p. (CONF-760740—1). Dep. NTIS $3.50. 

From Springer lecture series numerical treatment of differen- 
tial equations —- Freiburg, German, Federal Republic of (F.R. 
Germany) (6 Jul 1976). 

Recent years have seen the development of efficient direct 
methods for solving finite difference approximations to the Helm- 
holtz equation on a rectangle with simple boundary conditions. 
Swarztrauber and Sweet have incorporated these techniques into an 
“on-the-shelf”’ software package written in ANSI FORTRAN (Effi- 
cient FORTRAN EL TK for the solution of elliptic partial 
differential equations, NCAR-TN/IA-109). The present report de- 
scribes the use and testing of this package in general terms. (RWR) 


21479 (LBL—5315) Berkeley workshop on distributed data man- 
agement and computer networks, Berkeley, California, 25—26 May 
1976. Austin, D.M.; Hall, D.E.; Richards, D. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). May 1976. Contract W- 
7405-ENG-48. 396p. (CONF-760550—). Dep. NTIS $10.75. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

Separate abstracts were prepared for each of the 29 items in 
this report. Three additional items have already been cited in ERDA 
Energy Research Abstracts with the following citation numbers: 
1:25154, 1:25155, and 1:25181. (RWR) 


21480 (LBL—5315, pp 6-14) CTR computer network. Killeen, J. 
(Univ. of California, Livermore). May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

The National CTR Computer Center was established at Law- 
rence Livermore Laboratory to meet the major computing needs of 
the U.S. magnetic confinement fusion program. The initial configu- 
ration of the Computer Center consists of a Control] Data Corpora- 
tion 7600 computer with 500 K words of large-core memory and 64 
K words of small-core memory, as well as disk storage. The comput- 
er network consists of User Service Centers (USC's) located at the 
CTR projects at Los Alamos, Oak Ridge, Princeton, General 
Atomic, and Livermore, which are connected to the Computer 
Center via leased 50 kilobit/s lines. Each USC consists of a Digital 
Equipment Co. PDP 10 computer, disk packs, printers, and other 
peripheral equipment. The USC's serve as local computers for small 
jobs and experimental data processing, and as remote job entry 
terminals to the 7600 for large numerical calculations. In the future, 
the CTR computer network will be expanded to include smaller 
User Service ters at universities engaged in CTR research. In 
addition, the computing capability of the Center will be increased by 
acquiring the most advanced computers available in order to meet 
the needs of the fusion program. 3 figures. 


21481 (LBL—5315, pp 16-18) Future of the ARPA network. 
Walker, S. May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

The present status of the ARPA network is summarized. It is 
now approximately 60 nodes in size, 26 of which are TIP’s. It 
encompasses four cross-country 50-kilobit links. There are nearly 
100 computers on the network. Subscriber costs are assessed on a 
node basis. The agreement which transferred control of the ARPA 
network to the Defense Communications Agency called for the 
continuation of the ARPA network for at least three years or until 
equivalent service could be provided. It will operate essentially as 
heretofore until it is phased out. In April, 1976, traffic exceeded 
eight million packets per day. (RWR) 


21482 (LBL—5315, pp 21-30) Design of the ARPA Network 
Graphics Michener, J.C. (Intermetrics, Inc., Cambridge, 
MA). May 1976. 


From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 
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The Network Graphics Group was founded on the desires to 
provide the graphics power of some network host computers to 
nonlocal users, and to employ the network environment in the same 
way that some sites employed their local terminal system—for 
teleconferencing and shared, cooperative work surfaces. By succes- 
sively lowering its goals to exclude first multiple users, then video 
data, then three dimensional data, and finally picture/subpicture 
structuring, the group was able to agree upon the set of graphics 
constructs which currently forms the Network Graphics Protocol. 
This protocol is sufficient to support moderately interactive graphics 
applications on a variety of graphics devices. Although the protocol 
can reduce (re-)transmission of graphics data, further savings could 
be realized through additional constructs. The similarities between 
network graphics development and graphics standards develop- 
ment—basically, the recognition and acceptance of common prac- 
tices by a diversity of participants—indicate the advisability of close 
cooperation between persons involved in Data Base standards devel- 
opment and network development. 


21483 (LBL—5315, pp 31-37) Simple implementation strategy 

for the ARPA Network Graphics Protocol. Holmes, H. May 1976. 
From Workshop on distributed data management; Berkeley, 

California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

The Network Graphics Protocol! (NGP) is a welcome addi- 
tion to existing device-independent graphics standards. At the Law- 
rence Berkeley Laboratory, some simple software is being developed 
to enable the NGP to be used within the framework of the existing 
device-independent graphics system. The software is reviewed here 
with the intent of encouraging more implementations of the NGP. 
The most important characteristic of the existing system is that the 
device-independent interface is at a very low level—almost the 
lowest possible level. The device-independent interface does not 
incorporate any structuring facilities for the picture. The NGP 
system is comprised of two parts: a subroutine package to generate 
the NGP in the server host and a program in the user host to 
interpret the NGP. The user host system must provide structuring 
facilities which are not present in the a system; 
therefore, a data structure is required. 4 figures (RWR) 


21484 (LBL—5315, pp 38-40) Network Graphics isn’t network- 
ing. Sproull, R.F. May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

The design philosophy behind the ARPA Network Graphics 
Protocol (NGP) is that a general-purpose graphics system should 
serve as the model for network graphics. Problems in the presenta- 
tion of the design faults in some design details and lack of applica- 
tions in the ARPA community have impeded progress in implemen- 
tation. The major problems are presented, and a blueprint for a 
successful NGP design is set forth. (RWR) 


21485 (LBL—5315, pp 43-56) Front-ending at Argonne National 

Laboratory. Amiot, L.W. (Argonne National Lab., IL). May 1976. 
From Workshop on distributed data management; Berkeley, 

California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

The total investment in hardware and software for large 
central computing systems has increased, while the average cost per 
computation has decreased. The utilization of these computing re- 
sources is thus of a critical nature in order to maintain an efficiency 
in their use. This provides a motivation for off-loading the network 
control from the central host system to a communication front-end 
system, and serves to relieve the load on the main processor and 
increase the amount of memory and CPU cycles available for 
processing of user jobs. At the Central Computing Facility of 
Argonne National Laboratory the front-end is a multiprocessor 
system of three interconnected Varian Data Machine, V73 comput- 
ers. The front-end is presented as a multi-function system acting as a 
communication front-end, as a network-to-network interface, and as 
a network node providing network control functions. The system 
processes include HASP workstation and IBM 370X emulators, 
small network interface modules, and larger network protocol and 
network control modules such as those used to communicate with 
ARPANET. The system is presently operational with a connection 
to the CCF and ARPANET in production use. The design is flexible 
in nature, and other network interfaces are being developed. Con- 
nection to other national or international networks will probably be 
made in the future. The design of the system is such that the front- 
end is evolving as a large switch mechanism with inter-task commu- 
nication between processes supporting communication and network 
interfaces. The system appears to provide a common interface in 
which network connections can easily be made. 5 figures. (RWR) 


21486 (LBL—5315, pp 57-70) ARPANET front-end for large 
computers. Franceschini, E. May 1976. 
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From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

The ELF system of David Retz was written to provide access 
to the ARPA network for communities of users which did not have 
a HOST computer. As such it incorporates support for many of the 
standard network protocols in a PDP-11 minicomputer. ELF thus 
provides a good foundation for an ARPANET front-end system. 
This paper describes certain extensions to the ELF system which 
provide time sharing and file transfer access to an arbitrary HOST 
computer. The emphasis is on the external specifications which 
define the interfacing requirements to be met by the prospective 
HOST system, rather than on internal design. For illustration, a 
current implementation using a CDC-6600 as HOST will be de- 
scribed. 2 figures. 


21487 (LBL—5315, pp 75-78) Job control in a network comput- 
ing environment. Gray, T.E. (Univ. of California, Los Angeles). May 
1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

Two strategies for the network job control problem are 
compared: a standardized JCL approach which attempts to make all 
computer systems look the same to the network user, and a universal 
job control language (UJCL) approach which attempts to provide a 
uniform and machine-independent way of controlling diverse types 
of network computing resources by using pattern matching tech- 
a. The structure and features of such a UJCL are discussed. 3 

igures. 


21488 (LBL—5315, pp 98-103) Consistent access to programs. 
Postel, J.B. May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

Users of interactive systems utilize many different programs. 
Each of these programs has a command language to be learned. In 
addition to the actual commands, there is a style to each command 
language. For example the way a user indicates that a command is 
completely specified or that he wants to cancel what has been typed 
thus far varies from one program to another. The user would benefit 
significantly if all the programs had at least a consistent command 
style. An attempt to provide a consistent command interface to a 
large set of programs was made. Each program designer supplies a 
description of the command language of his program. This descrip- 
tion is written in a language called Command Meta Language 
(CML). The CML description is compiled into a grammar which is 
used to parse the user’s input. This approach is being extended from 
the current implementation on a single machine to the multi-machine 
ARPA Network environment. 


21489 (LBL—5315, pp 115-118) Frontend—backend split pro- 
grams. Postel, J.B. May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

Large interactive programs are composed of two distinct 
types of code: the command parsing part is called the frontend, 
while the execution part is called the backend. The functions of these 
two parts are described, and problems arising with timesharing 
computers and packet switching networks are discussed. Major 
advantages result if the frontend can be processed locally, and only 
necessary information (arguments, etc.) is passed to the host comput- 
er. (RWR) 


21490 (LBL—5315, pp 119-123) Network-wide virtual program- 
ming environment. White, J.E. May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

A prototype protocol and software framework for network- 
based distributed systems was developed which eliminates the need 
for application-specific interface software in user and server process- 
es, and raises applications protocols above the level of message 
formats to the more abstract and familiar level of procedures and 
their calling sequences. This system involves a high-level, applica- 
tion-independent model of distributed systems that defines a net- 
work-wide virtual programming environment ia which processes 
can communicate with one another at the procedure call level, a 
network-wide protocol that implements the model, and interface 
software. The model and the protocol are described, and the poten- 
me +4 - system for strengthening computer networks is discussed. 
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21491 (LBL—S5315, pp 127-131) Data distribution strategies. 
— P.A. (Univ. of Illinois, Urbana). May 1976. 

rom Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

In environments where remote data access is infeasible, when 
data must be shared, sharing is done by duplicating a data base and 
transmitting it to an alternate site. The time lags involved can be 
considerable. The Center for Advanced Computation is examinin 
distributed data management techniques for a wide variety of feasi- 
ble distribution strategies. Four strategies of particular interest are 
discussed: a single-copy strategy with remote access, a multiple-copy 
strategy using a single master with multiple backup, a multi-copy 
strategy using multiple masters, and a multi-copy strategy using 
front-ending and caching techniques. (RWR) 


21492 (LBL—5315, pp 132-139) Proposal for a network 
INGRES. Stonebraker, M. May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

Plans to extend the capabilities of an operational relational 
data base system, INGRES, so that if offers a powerful data access 
capability in a computer network are discussed. All details of the net 
are to be hidden from the user; it is also planned to allow portions of 
a single relation to be stored on several computers. Where portions 
of a relation are stored would also be invisible to the user. Also 
presented are examples of the utility of such a user “view” of a 
network. Research problems which must be solved to support effi- 
ciently this “view” on top of the operating system-to-operating 
system communication facility provided by, for example, the AR- 
PANET are also discussed. 2 figures. 


21493 (LBL—5315, pp 144-154) Notes on the development of 
message technology. Myer, T.H.; Dodds, D.W. (Bolt Beranek and 
Newman Inc., Cambridge, MA). May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

The past, present, and possible near future of computer mes- 
sage systems are sketched. For purposes of discussion, other forms of 
computer-assisted communication (such as real-time “linking” be- 
tween computer terminals) and all types of non-computer communi- 
cation are excluded. The phrase "message technology” was coined 
to describe the engineering of computer message systems. For the 
most part, the discussion is concerned with message systems accessi- 
ble through the ARPA computer network (ARPANET for short), 
although there are message systems that operate over other net- 
works, or no network at all. The early development of message 
systems is examined briefly, and then their present state is examined 
in somewhat more detail by using the Hermes system. (RWR) 


21494 (LBL—5315, pp 157-164) Extension of the ANSI Z39.2 
standard to information exchange. 


Brooks, A.A. (Oak Ridge 
National Lab., TN). May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

The Intralaboratory Working Group for Data Exchanger has 
as its objective the exchange between ERDA laboratories of data 
related to the regional studies program. One of the several problems 
addressed is the computer-oriented format for the actual exchange 
process. Several approaches such as a common information system, a 
common simple data base system, variable FORTRAN formats, 
sender-supplied read routines, and various recording media were 
considered. Given differences in computer hardware, ome soft- 
ware, and other practical considerations, it was agreed that magnetic 
tape offered the best compromise for an exchange medium and that a 
mutually acceptable recording format interfaceable to a variety of 
computer systems were the ——— near-term solution. Consid- 
eration of the several current exchange standards (ANSI Z39.2 - 
1971, UNISIST WC.74/WS/20, IAEA-INIS-9 (Rev. 2), TID 4581 
(R2), MARC-MIF; all of the ISO 2709 type) revealed a specificity to 

a wide-spread commonali 


a limited content, yet ee ity stem- 
ming from ISO 2709. ‘ore, it was decided to continue in this 
direction and produce a standard modeled upon ANSI Z39.2, but 
extended to broad classes of both textual and numerical information 
defined not on the subject content but rather on the type and 
structure of the information. At the same time, a means of identifying 
the subject content of the information was to be included as a part of 
the standard. 4 figures. (RWR) 


21495 (LBL—5315, pp 165-182) Machine interpretable design 
for physical and of sequentially archived data. 
Heller, J.; Nardi, J. May 1976. 


GENERAL AND MISCELLANEOUS 2191 


From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

A method for the stora oe of hierarchical data on magnetic 
tape with its associated physical and logical description is presented. 
It treats both data comprised of variable-length records with vari- 
able length and number of fields and data comprised of fixed records 
with fixed fields. 


21496 (LBL—5315, pp 183-196) Importance of common stan- 
dards for data formats, and query languages. Sho- 


logical 
— A. (System Development Corp., Santa ‘aan CA). May 


From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

The considerations which led to the conclusion that common 
standards are n in order to achieve desirable properties in 
the areas of distributed data bases and automatic data restructuring 
are described. It is argued that a user-oriented common logical 
structure can span the different views of data base organization 
(network,relational, and hierarchical), and that a query language and 
a data format based on this common logical structure are sufficient 
to provide the desirable properties in the areas mentioned above. A 
yaa ea of le ame that significantly simplify the problems in 

these areas by taking advantage of the common standards is includ- 


21497 me A » weds 197-220) Approach to data migration in 
computer networks. S .C.; Lum, V.Y.; Housel, B.C. (IBM Re- 
search Lab., San Jose, CA. May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

This paper presents an approach for data migration in a 
computer network. The approach views data migration as a three- 
step process: In the first step, a conversion interface utilizing source 
system facilities transforms the “raw” source data into a normal form 
of linearized files. In the second step, the linearized files are pro- 

by a converter/translator, where the restructuring takes 
place. The result is a set of linearized target files. In the third step, a 
conversion interface utilizing the target system facilities loads the 
linearized target files into the target system; the final physical target 
data result. To achieve data conversion/translation by using this 
> cay two languages were developed: a data description lan- 
er DEFINE, and a mapping specification language, CON- 
ERT. Both languages are high level and non-procedural, and are 
believed to have the power to deal with most situations encountered 
in data migration. Scenarios are described for using this method in a 
computer network. 


21498 ag tpn pp 221-227) Representation of hierarchically 
structured data in the proposed ERDA exchange standard. Richards, 
D.R. May 1976. 


From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

The ERDA Inter-Laboratory Working Group on Data Ex- 
change (IWGDE) is developing a standard modeled after ANSI 
Z39.2-1971 for exchange of data via magnetic tape. This paper 
proposes an extension to the IWGDE standard that makes it possible 
to represent a hierarchical structure relating the data elements in a 
record. Hierarchical structure is natural for many applications and 
the most widely-used DBMS's support this type of data structure, so 
that it is essential that an information exchange technique preserve 
such structure information in an efficient and completely general 
manner. All questions of physical representation, such as tape labels, 
physical block structure, spanning of multiple volumes, etc., are 

ignored; the emphasis is on the logical structure of a data transmis- 
Py tape. (At this level, the standard could be implemented on a 
different medium entirely, e.g., file transfer in a computer network.) 


21499 (LBL—5315, pp 231-237) Transmission systems tradeoffs 

in systems. Lyle, M.R.; Farber, D.J. May 1976. 
From Workshop on distributed data management; Berkeley, 

California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

This paper describes work in progress at the University of 
California, Irvine, on transmission systems and their related clocking 
and synchronization schemes as applied to distributed computer 
systems. Several schemes for the transmission and synchronization of 
messages are discussed relative to a set of evaluation criteria for 
network communication and the current state of the art in implemen- 
tation methodologies and technologies. The goal of this research is 
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to implement several of these ideas in a hardware prototype network 
interface unit to be built for an ARPA ring structured intelligent 
terminal network. 


21500 (LBL—5315, pp 239-245) Packet radio network protocol 
structures. Retz, D.L. (Stanford Research Inst., Menlo Park, CA). 
May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

The ARPA Packet Radio network (PRnet) is an experimental 
packet-switched system currently being tested in the San Francisco 
area. The PRnet uses broadcast channels to provide a mechanism for 
data distribution and mobile digital communication. A structure of 
protocols exists to control the network and to provide a means of 
reliable end-to-end communication. This paper presents an overview 
of the PRnet structure and discusses the protocols which are used 
within the network. 1 figure. 


21501 (LBL—5315, pp 249-262) MICROBUS: a multiple micro- 
processor I/O system. Fink, R.L.; Greiman, W.H.; Turney, A.D. 
May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

With the widespread availability of microprocessors, a new 
approach for handling communications and other low- to medium- 
speed I/O is now possible for large computer systems. The MICRO- 
BUS system consists of host adaptors (HA’s), a bus switch matrix, 
internal buses (often called the MICROBUS), local bus controllers, 
and SPU’s (slave processing units). Up to eight HA’s connect to the 
bus switch matrix. The bus switch matrix connects HA’s to the 
requested local bus controller(s). The local bus controller actually 
controls the SPU’s on its bus. Host computer systems such as CDC 
7600's can control the functions of up to 512 SPU’s. Each host can 
read or write any memory location(s) in any SPU. Each SPU may be 
started, stopped, and reset to allow easy dumping and loading. Each 
SPU consists of a fast microprocessor and the necessary I/O inter- 
face. The various components, their interconnections, and addressing 
are described briefly. 1 figure. (RWR) 


21502 (LBL—5315, pp 276-288) Alternatives for computer net- 
work interconnection. Sunshine, C.A. May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer netwo.ks. 

As computer networks proliferate, the desirability of inter- 
connecting the individual networks will no doubt increase. This 
paper discusses several important problems involved in interconnec- 
tion of packet switching networks, including the selection of a local 
net interface level and service level, maintaining local net autonomy, 
and evaluation of hop-by-hop versus endpoint implementation ap- 
proaches. It is concluded that a hop-by-hop approach appears most 
suitable for applications where backward compatability and immedi- 
ate need requirements predominate, or where more user involvement 
in controlling operations is acceptable. An endpoint approach offers 
greater robustness and generality but requires more universal agree- 
ment on standards. Overall software development costs may be 
reduced by the universal applicability of internetworking modules in 
the endpoint approach. 5 figures. (RWR) 


21503 (LBL—5315, pp 291-295) Synchronization and resiliency 
in network data access. Alsberg, P.A. (Univ. of Illinois, Urbana). 
May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

The support of multiple data base copies in a network raises 
important new questions that had only a vague or no counterpart at 
all in single-site environments. Two areas of concern are addressed 
here: synchronization and resiliency. 


21504 (LBL—S5315, pp 296-307) Distributed file systems (work- 
ing paper). Dalal, Y.K. (Stanford Univ., CA). May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

In a computing environment supported by a distributed oper- 
ating system, it is often necessary to distribute the resources of the 
file system and its access control among the various host computers 
of the distributed operating system. This distribution is necessary in 
order to provide a fail-soft file system, and to let files reside at 
suitable hosts so that the cost for their usage is minimized. This 
paper examines the logical structure of file systems and shows how 
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they could be distributed, so that any user can reference any file with 
the same ease, as efficiently as ible. An attempt to do so is 


complicated by the fact that it is difficult to maintain consistency 
between data bases, and that the distributed file system should have 
provision for the automatic migration of files from one host to 
another. Adaptive distributed algorithms are proposed for achieving 
automatic file migration. Their suitability in various network topolo- 
gies and under various file usage patterns is under study. 2 figures. 


21505 (LBL—5315, pp 311-333) NIC/QUERY: a novice user 
interface program. Feinler, E.J.; Maynard, D.S. (Stanford Research 
Center, Menlo Park, CA). May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

This paper describes the NIC/QUERY program and the data 
bases that run under it. NIC/QUERY permits novice or sometime 
users to access a data base made up of structured files. It uses a few 
simple commands and is designed to be self-explanatory. The query 
program is a subsystem of the SRI Augmentation Research Center 
Online System (NLS). NLS utilizes hierarchically structured files. It 
also supports a linking capability which allows special strings of text, 
called links, to reference any node in any NLS file. NIC/QUERY 
takes advantage of these two NLS features. Users do not need any 
knowledge of NLS to use the query program, even though the 
program draws upon sophisticated NLS procedures. NIC/QUERY 
is being used by the ARPA Network Information Center at SRI to 
enable network users to browse through information about the 
ARPANET. This application of the program is described in detail. 
It shows how an S user, without programing experience, can 
construct a data base wh:ich can in turn be easily browsed by a 
novice user through use of the NIC/QUERY subsystem. 


21506 (LBL—5315, pp 339-351) Architecture of data base ori- 
ented systems. Baskin, H.; Holmes, H.; Freitas, R.; Stoffel, P. May 
1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

Several new concepts which may become the dominant pat- 
tern for the organization and design of data-base-oriented systems 
are presented. Currently, applications can be performed adequately 
and rapidly by use of inexpensive processors. This being the case, the 
use of such a processor imbedded in a terminal will probably become 
the prevalent situation. For data base applications, such an intelligent 
terminal could also have a small secondary storage unit. The primary 
function of the central system would become that of the data base 
manager (DBM) for a multitude of such semi-autonomous terminals. 
The principle aspects of the new DBM function would include 
supervising and organizing mass storage, extracting subsets from the 
mass data base as needed, providing access control and protection 
functions, providing assured continuity of availability of the data, 
and assuring the integrity of the data. Some new problem areas and 
techniques related to the extraction of subsets from the full data base 
are discussed with emphasis on minimizing the cost of communica- 
tion between the terminal and the central system. A tentative outline 
of some ideas for utilizing intelligent terminals in conjunction with 
— data management and mass storage facilities is described. 

igures. 


21507 (LBL—5315, pp 352-364) Datacomputer: a network data 
utility. Farrell, J. May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

The Datacomputer provides data storage and management to 
a community of users on a computer network. It offers the capacity 
and economy of a trillion-bit mass store and the conversion facilities 
and flexible access controls necessary to support data sharing among 
processes on multiple, dissimilar machines. It has been in operation 
on the Arpanet for the past three years, and currently supports well 
over a hundred users on a dozen machines. 3 figures. 


21508 (LBL—5315, pp 365-375) Case for a parallel-associative 
to data base machine architectures. Schuster, S.A.; Ozkara- 
han, E.A.; Smith, K.C. (Univ. of Toronto). May 1976. 

From Workshop on distributed data management; Berkeley, 
California, United States of America (USA) (25 May 1976). 

In Berkeley workshop on distributed data management and 
computer networks. 

Various performance requirements for generalized data base 
management systems (GDBMS) are reviewed. The conventional 
approach of using software and serial computer to implement 
GDBMS is outlined. Several problems are discussed which arise in 
using the conventional approach to meet GDBMS requirements. An 
overview of the parallel-associative processor design philosophy for 
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data base machines is presented. The ‘Relational Associative Proces- 
sor (RAP)” data base machine is surveyed. It is = that RAP- 
like machines are a viable approach to meeting GDBMS require- 
ments, especially in light of the demands anticipated by distributed 
data base systems. 1 figure. 


21509 (SAND—76-6042) Using the Hewlett—Packard 9830 cal- 
culator as a batch terminal for a CDC 6600 computer with the NOS 
operating system. Morris, M.E. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. Cushinnt E(29-1)-789. Sp. (CONF-761062—3). Dep. 
NTIS = -50. iit 

rom 47. shock and vibration symposium; Albuquerque, New 
Mexico, United States of America (USA) (19 Oct 1976). 

Software was plas lanned and written to convert the Hewlett— 
Packard Model 9830 Programmable Desk-top Calculator for use as a 
batch-type terminal to communicate with the CDC 6600 at Sandia 
Laboratories that is using the NOS operating system. The basic 
capabilities are automatic ah and sign-off procedures, file trans- 
fer from 9830 to NOS (6600) via phone lines at 1200 baud, file 
transfer from NOS to 9830, and automatic transfer and plotting of 
“DISSPLA” files with instantaneous turnaround. The capabilities of 
the system are described. 


21510 (SAND—76-9231) Art of writing a Runge—Kutta code. 
Watts, H.A.; Shampine, L.F. (Sandia Labs., Alb ety N.Mex. 
(USA)). 1976. Contract E(29-1)-789. 15p. Dep. NTIS $3.50 

The problem considered is the solution of u’ = f(x,u) for x 
between a and b with u(a) given. Runge—Kutta methods and when 
to use them are briefly described. Choice of step size is important. 
Characteristics of several codes employing Runge—Kutta methods 
are listed; the characteristics vary. Aspects of the algorithms dis- 
cussed include error control, step size, external limits, scale of the 
problem, computer arithmetic, accuracy, and output. Characteristics 
of the code RFK45 are given. (RWR) 


21511 (UCID—17240) User's guide to SUBWAR 1. Stratton, 
S.D. (California Univ., Livermore (USA). Lawrence Livermore 
> 27 Sep 1976. Contract W-7405-ENG-48. 9l1p. Dep. NTIS 
$5.00 


SUBWAR 1, a digital computer program which kinematically 
tracks the movements of a to © and its target and shows the 
distribution of hits on the target is described. The program is written 
in LRLTRAN for compilation by CHAT and execution on a CDC 
7600. Output is graphical as well as numerical. Torpedo and subma- 
rine target characteristics, parameters, modeling, and simulation are 
briefly outlined, and a line-by-line description o ‘the rogram’s input 
file is given. Some suggestions are also provided on how SUBWAR 
1 can be used to study effects of underwater weapons characteristics. 
10 figures, 3 tables. 


21512 (UCID—17251) Simulation of the performance of a collec- 
tion of storage space allocation algorithms. Nichols, J.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 23 Sep 1976. 
Contract W-7405-ENG-48. 22p. Dep. NTIS $3.50. 

Storage algorithms for reserving and freeing contiguous 
blocks of storage space were investigated. A simulation program was 
constructed and run for each method; several different distributions 
of the parameters that characterize the request for storage space 
were used. The performance of a noncontiguous stor. gorithm 
was simulated for comparison with the other methods. The effect of 
disk flaws on the performance of several algorithms was also simu- 
lated. The simulation runs showed that the algorithm currently in 
use at LLL performs best for theoretical distributions of file size and 
life but that it is not best-suited for the distributions of size and life 
drawn from the samplings of the LLL machines. The results did not 
indicate a better-suited choice for the LLL data because samples 
from different LLL systems resulted in different rankings among the 
various algorithms. 9 tables. 


21513 (UCID—17318) Methodology and planning for a micro- 
processor-oriented real time controller design automation system. Ma- 
telan, M.N.; Smith, R.J. II. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 4 Nov 1976. Contract W-7405-ENG-48. 
108p. Dep. NTIS $5.00. 

A methodology for reducing the complexity of designing 
dedicated real-time control systems is developed. It is shown that 
three areas are amenable to automation: the selection and configura- 
tion of hardware, the production of software, and the adaptation of a 
monitor to maintain real-time integrity of the entire system. The 
concept of hardware binding is introduced, and it is shown that 
delaying the point in the design cycle where hardware is functional- 
ly bound allows a new approach to machine ind . Concepts 
which allow expression of repetitive control situations are ‘described, 
and a realization-i t language (CSDL), based on these 
concepts, is defined. Methods for automatically selecting a time-wise 
correct monitor are classified, and rer wwe for nee the 
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behavioral description. An example description is traced through the 
CSD System; a software listing and Selene are configuration docu- 
ment for an actual microprocessor (the Intel 8080) is produced. This 
fae provides a structured description of the control system 

rocess, and allows a unified perspective in the realization of 
pon? ers for applications previously considered to be unrelated. 
The concepts developed define a new direction in the production of 
real-time control systems. 9 figures, 4 tables. 


21514 (UCID—30040(Ed.8)) TRIX AC: a set of general-purpose 
text editing commands. Cecil, A.; Moll, H.; Rinde, J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 27 Oct 1976. 
Contract W-7405-ENG-48. 60p. Dep. NTIS $4.50. 

The AC dialect of the TRIX ote is used at LLL to 
create and edit text files. This report describes all the commands in 
the AC dialect of TRIX. It is a very convenient reference document 
for users who are already familiar with TRIX AC. On the CDC 
7600 — at LLL, the AC dialect is invoked by the execute line 
TRIX AC, which calls up the TRIX interpreter and invokes the AC 
command set. This document supersedes all previous editions of 
UCID-30040. 


21515 (UCID—30095) How to use the CDC 6600 G-machine 
from a remote terminal. Ledbetter, G.P. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 15 Jul 1976. Contract W-7405- 
ENG-48. 25p. Dep. NTIS $3.50. 

Lawrence Livermore Laboratory's CDC 6600 G-machine can 
be timeshared by newly hired employees not yet cleared for access 
to the main computer system and by distant computer users (through 
dial-up telephone connections). Sufficient instruction is given here to 
enable such users to log onto the G-machine, run their problem 
programs and related utility programs, make inquiries and under- 
stand computer responses about the state of running programs, and 
generally understand what's happening. 


21516 (UCID—30133) User's guide for the STAR-100. Whitten, 
G.A. (California Univ., Livermore (USA). Lawrence Livermore 
— 4 May 1976. Contract W-7405-ENG-48. 38p. Dep. NTIS 

This Guide describes how to generate, run, and debug a 
controllee, and send out files. The procedures are for the STAR-100 
—— at Lawrence Livermore Laboratory. Available software 
is tabulated. 


21517 (UCID—30142) TRIX RED: a report editor for the CDC 
7600. Moll, H. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 16 Aug 1976. Contract W-7405-ENG-48. 57p. 
Dep. NTIS $4.50. 

The RED dialect of the TRIX language can be used at LLL 
to generate scientific reports. The user provides a “source file” that 
contains the text together with “formatting” commands to TRIX 
RED; the source file is then “formatted” to produce the report (or 
“sink file’). While the user may prepare and update the source file in 
many different ways, the final formatting must be done by TRIX 
RED. Authors may generate their own reports, or they may have 
the services of compositors and technical writers. Such reports, 
being generated on line, can be made readily available to other 
computer users for viewing on a TV screen or printing as hard copy. 
The report may also be output as a fiche, or on 35-mm film, from 
which camera-ready masters for conventional printing can be pre- 
pared. This report describes the TRIX RED commands and heir 
use, and is itself an example of TRIX RED’s output. 


21518 (UCRL—78339) Computer-based transportable data ac- 
quisition and control system. Fisher, D.K.; Posehn, M.R.; Sindelar, 
F.L.; Bell, H.H. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 30 Sep 1976. Contract W-7405-ENG-48. 28p. 
(CONF-761062—1). Dep. NTIS $4.00. 

From 47. shock and vibration symposium; Albuquerque, New 
Mexico, United States of America (USA) (19 Oct 1976). 

In response to the need for additional data channels, higher 
data rates, and on-line data processing, a computer-based Transport- 
able Data Acquisition and Control (T-DAC) system was developed. 
The T-DAC system was designed to perform a wide range of 
laboratory data acquisition/reduction, and control tasks. A variety of 
analog and digital I/O devices give process interface flexibility, 
while a fast 16-bit central processor provides the needed computa- 
tional power. The use of a high-level language (FORTRAN) permits 
the at re development of application software. Applications have 
included impulse response testing, holographic inte oseuten, ther- 
mal response testing, and electrodynamic vibration shaker control. 
The development philosophy, hardware configuration, application 
software, and field ex — of the T-DAC system are discussed. 
13 figures, 1 table. (R 


21519 qwcnL—672) Shared mass storage for multiple hosts. 
Stone, S.P.; Boer, G.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 2 Sep 1976. Contract W-7405-ENG-48. 12p. 
(CONF-760934—5). Dep. NTIS $3.50. 
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From Conference of the Associates of ERDA Systems, Oper- 
ations, and Programs; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

The OCTOPUS computer network at the Lawrence Liver- 
more Laboratory (LLL) of the University of California intercon- 
nects the majority of LLL’s computing power, data storage facilities, 
and user terminal communications capability. Over the past decade, 
this multi-host network has evolved into a superposition of sub- 
networks. There are currently four subnetworks in operation and 
two more under development and checkout. The first, and original, 
subnetwork is the Elephant System, which primarily provides for 
the transport of data between the various LLL host computers and a 
trillion-bit (10'*) IBM Photo-Digital Store. The sixth, and most 
recent, subnetwork is known as MASS (for Multi-Access Storage 
System) and will interface a CDC Model 38500 trillion-bit Mass 
Storage Facility (MSF) to LLL host computers. This paper will 
review selected aspects of the File Transport subnetwork and outline 
the anticipated characteristics of the MASS subnetwork. 3 figures. 


21520 (UCRL—78851) Approach to design automation graphics. 
Matelan, N.M.; Loomis, H.H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 23 Nov 1976. Contract W-7405-ENG- 
48. 9p. (CONF-761120—5). Dep. NTIS $3.50. 
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From Asilomar conference on circuits, systems and comput- 
ers; Pacific Grove, California, United States of America (USA) (22 
Nov 1976). 

A proposed addition to the design automation system at 
Lawrence Livermore Laboratory (DASLL) intended to incorporate 
a general graphical output capability into the system is discussed. 
The specific application for which the system is to be used is the 
production of check-print logic diagrams from design information 
already resident in the system data base and design files. A descrip- 
tion of the Design Automation Graphics (DAG) language and of the 
programing system used to process that language is given. An 
example illustrating the operation of the system is included. 3 figures, 
2 tables. 


21521 (ORNL-tr—4236) Sub-program for reading input: 
REDLEC(N). Blanc, G. (CEA Centre d'Etudes Nucleaires de Cadar- 
ache, 13 - Saint-Paul-les-Durance (France)). 17 May 1968. Transla- 
tion by E.G. Silver of French paper. 7p. Dep. NTIS $3.50. 

This subprogram reads and recognizes various types of input 
data. The data may be in numerical form (integer or floating-point 
numbers), words, or text. REDLEC offers facilities for reading 
groups of input data which repeat and for reading sequences of input 
data separated by fixed intervals. It can also compare alphanumeric 
constants with data read. Error messages are provided. (RWR) 
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Sp ag, a Oe (USA). Chemistry and Physics 


Santbost of the infrared optical properties of AlOs, carbon, 
MgO, and ZrO:. Volume I. Interim report, 2:20585 (AD-A— 
013722/4ST) 

Handbook of the infrared optical properties of AlOs, carbon, 
MgO, and ZrO2. Volume II. Interim report, 2:20586 (AD-A— 
013723/2ST) 

Aerospace Corp., El Segundo, Calif. (USA). Environmental and 

Urban Div. 

Highway vehicle retrofit evaluation. Phase I. Analysis and 
preliminary evaluation results. Volume I: Sections 1 through 3. 
Interim report, May—Oct 1974, 2:20411 (PB—252554) 

Highway vehicle retrofit evaluation. Phase I. Analysis and 
preliminary evaluation results. Volume II: Sections 4 through 13 
and appendix. Interim report, May—Oct 1974, 2:20412 (PB— 
252555 

, El Segundo, Calif. (USA) 

DNA master file of ground-shock, air-blast, and structure- 
response data. Volume 1. Archive description and user's 
information. Final report 1 Nov 1974—15 Sep 1975, 2:20805 
(AD-A—020938) 

DNA master file of ground-shock, air-blast, and structure- 
response data. Volume 2. Appendixes. Final report 1 Nov 1974, 


BIPS GDS miscellaneous, design notes, 2:19498 (TID—27260) 

BIPS-FS preliminary design, miscellaneous notes, 2:19499 (TID— 
27261) 

Brayton Isotope Power System (BIPS). Phase I. First annual 
technical report, 2:19491 (SAN—1123-76/1) 

Brayton Isotope Power System, Design Integrity Checklist (BIPS- 
DIC), 2:19497 (TID—27259) 

Loop containment (joint integrity) assessment Brayton Isotope 
Power System flight system, 2:19496 (TID—27258) 

Natural frequency analysis of the BIPS, 2:19495 (TID—27254) 

Specification for Brayton Isotope Power System (BIPS) electrical 
output power characteristics, 2:19493 (SC—76-312008) 

System design specification Brayton Isotope Power System 
(BIPS) Flight System (FS), and Ground Demonstration System 
(GDS), 2:19492 (SC—76-311742A) 

Transient analysis Brayton Isotope Power System supplement I, 
2:19494 (TID—27253) 


Air Force Civil Engineering Center, Tyndall AFB, Fla. (USA) 

Optimization of energy usage in military facilities (Phase 1). 
Interim report, Nov 1974—Jul 1975, 2:20356 (AD-A—019107) 

Air Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School 
of Systems and Logistics 

An evaluation of the operational capabilities and fuel conservation 
implications of using remotely piloted vehicles, advanced 
aircraft flight simulators, and lighter-than-air aircraft , 2:20406 
(AD-A—016393) 

Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA) 

Gamma, neutron, and secondary gamma transport in infinite 
homogeneous air. Volume II. Edited results. Final report, 
2:21203 (AD-A—019410) 

Products and Chemicals, Inc., Allentown, Pa. (USA). Corporate 

Research Dept. 


Chemical characterization, handling, and refining of SRC to liquid 
fuels. Quarterly progress report, July—September 1976, 2:19212 
(FE—2003-15) 

Air Products and Chemicals, Inc., Marcus Hook, Pa. (USA) 

Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Final report, preparation and properties of H2S 
absorbents, 2:19155 (FE—2033-14) 

Alabama Univ., Huntsville (USA). Center for Environmental and 

Energy Studies 


Solar heating and cooling: technical data and systems analysis. 
Progress report, Oct 1974—Aug 1975, 2:19546 (N—76-15587) 

Solar heating and cooling: technical data and systems analysis. 
Presentation charts (briefing to NASA, 17 September 1975). 
Interim status report, Oct 1974—Aug 1975, 2:19547 (N—76- 
15588) 

Alabama Univ., University (USA). Dept. of Geology and Geography 

Assessment of practicality of remote sensing techniques for a 
study of the effects of strip mining in Alabama. Final report, 1 
Jul 1973—30 Jun 1975, 2:19237 (N—76-15534) 

Alsthom, 75 - Paris (France) 

Industrial problems raised by the building of the new nuclear 

power plant system, 2:19837 (FRNC-CONF—140) 
American Science and Engineering, Inc., Cambridge, Mass. 

Study of the prospects for heavy water production via laser 
isotope separation. Final report, 1 April—30 September 1976, 
2:19471 (COO—2878-2) 

American Univ., Washington, D.C. 

Research on electrochemical energy conversion s . Interim 
progress report No. 6, April—October 1974, 2:20339 (AD-A— 
014067) 

Research on electrochemical energy conversion systems. 
Technical report No. 7. Final, October 1971—June 1975, 
2:20342 (AD-A—023689) 

AN SSSR, Moscow. Inst. Vysokikh Temperatur 

Joint U.S.—U.S.S.R. test of U.S. MHD electrode systems in 
U.S.S.R. U-02 MHD facility (phase I). Final report, 2:20333 
(ERDA—76/154) 

Argonne National Lab., Ill. (USA) 

Atmospheric impacts of evaporative cooling systems, 2:20021 
(ANL/ES—53) 

Development and testing of an improved mixing tee, 2:19761 
(ANL-CT—76-42) 

Division of Biological and Medical Research annual report, 1975, 
2:20992 (ANL—76-99) 

EBR-II in-core instrument test facility: design and experience, 
2:20027 (ANL—8114) 





ARIZONA GAME AND FISH DEPT., PHOENIX (USA) 


Electric storage heating: the experience in England and Wales and 
in the Federal Republic of Germany, 2:20248 (ANL/ES—S0) 

Evaluation of environmental data relating to selected nuclear 
power plant sites. The Zion Nuclear Power Station site, 2:20005 
(ANL/EIS—S) 

Evaluation of ultrasonic techniques for detection of stress- 
corrosion cracks in stainless steel piping, 2:20547 (CONF- 
760914—9) 

F2 phenomenological test on fuel motion (Interim report), 2:20006 
(ANL/RAS—76-29) 

Gasification of chars produced under simulated in situ processing 
conditions. Quarterly report, April—June 1976, 2:19164 
(ANL—76-93) 

Laboratory studies for separation of solids from SYNTHOIL 
gross product. Part 1. Additives to facilitate separation of solids 
from SYNTHOIL gross product. Part 2. Solvents to remove 
solids from coal liquefaction product, 2:19200 (ANL—76-91) 

Materials Science Division coal technology seventh quarterly 
report, April—June 1976, 2:19165 (ANL—76-111) 

Mathematical model for cross-flow-induced vibrations of tube 
rows, 2:19889 (ANL-CT—77-4) 

Purity of EBR-II sodium: 1967—1974, 2:20026 (ANL—75-26) 

Radiation blistering in metals and alloys, 2:20559 (CONF- 
750839—2) 

Radiological and Environmental Research Division annual report, 
January—December 1975. Part III. Ecology, 2:21019 (ANL— 
75-60(Pt.3)) 

Speakeasy: a window into a computer, 2:21476 (CONF-760604— 
4) 

Study of the state-of-the-art of instrumentation for process control 
and safety in large-scale coal gasification, liquefaction, and 
fluidized-bed combustion systems, 2:19163 (ANL—76-4) 

Arizona Game and Fish Dept., Phoenix (USA) 

Influence of pump storage and generation on commercial fisheries 
potential of reservoirs. Completion report, Jun 1972—Jun 1975, 
2:20895 (PB—247488) 

Arizona State Univ., Tempe (USA). Coll. of Engineering and Applied 


Energy in perspective: an orientation conference for educators, 
2:20203 (CONF-760677—) 

_ _ ction Engineering Research Lab., Champaign, Ill. 
Fume emissions from coal-tar pitch. Technical manuscript, 

2:19216 (AD-A—022844) 

Army Mobility Equipment Research and Development Center, Fort 
Belvoir, Va. (USA) 

Analysis of chitin in contaminated fuels. Final report Dec 1973— 
Jul 1975, 2:19286 (AD-A—020298) 

Improved electrolyte for direct oxidation fuel cells, 2:20344 (AD- 
A—026164) 

Performance evaluation of a fused-alkali electrolyte, internal- 
reforming fuel cell. Final report, 2:20337 (AD-A—016123) 

Surface research for development of new electrocatalysts for acid 
electrolyte fuel cells, 2:20351 (AD-A—026053) 

Association Euratom-CEA, Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Groupe de Recherches sur la Fusion 
Controlee 
Coupling antennas for lower hybrid wave heating, 2:21240 (EUR- 

CEA-FC—808) 

Enhanced microwave scattering at the upper hybrid frequency, 
2:21277 (EUR-CEA-FC—802) 

Impurity dependence of some characteristics of a plasma confined 
inside a Tokamak, 2:21239 (EUR-CEA-FC—779) 

Multichannel HCN interferometer for electron density profile 
measurements of Tokamak plasmas, 2:21276 (EUR-CEA-FC— 
799) 

Periplasmatron, an ion source for intense neutral beams, 2:21437 
(EUR-CEA-FC—809) 

Solution of the equations for nonlinear interaction of three 
damped waves, 2:21358 (EUR-CEA-FC—807) 

Trapped ion mode driven by ion magnetic drift resonance in a flat 
torus, 2:21342 (EUR-CEA-FC—811) 

Association Euratom-CEA, Centre d'Etudes Nucleaires de Grenoble, 
38 (France). Groupe de Recherches sur la Fusion Controlee 
Expressions for impurity ionization in toroidal magnetic 

configurations, 2:21403 (CEA-CONF—3485) 

Extraction of impurities from a Tokamak, 2:21402 (CEA-CONF— 
3421) 

Filamentation instability of an ion-sound wave, 2:21357 (CEA- 
CONF—3487) 
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First results on Petula Tokamak, 2:21405 (CEA-CONF—3488) 

Lower hybrid heating of large tori using waveguides, 2:21400 
(CEA-CONF—3418) 

Multispecies diffusion coefficients in the Pfirsch-Schluter and 
banana regimes for all temperature and mass ratios, 2:21401 
(CEA-CONF—3420) 

Theory of Grill launching for lower hybrid resonance heating, 
2:21404 (CEA-CONF—3486) 

Atlantic Richfield Hanford Co., Richland, Wash. (USA) 

Design criteria burial containers for non-transuranic solid 
radioactive waste, 2:19419 (ARH-CD—767) 

Design criteria transuranic dry waste burial containers (steel and 
reinforced concrete), 2:19418 (ARH-CD—353(Rev.3)) 

Engineering study: Fast Flux Test Facility fuel reprocessing, 
2:19370 (ARH—2962) 

Hanford long-term high-level waste management program, 
2:19420 (ARH-SA—267) 

Hanford site environment, 2:19436 (ARH-SA—270) 

Interim program for the management of high-level radioactive 
liquid waste, 2:19402 (ARH-SA—268) 

Preliminary feasibility study on storage of radioactive wastes in 
Columbia River basalts. Volume I, 2:19421 (ARH-ST— 
137(Vol.1)) 

Preliminary feasibility study on storage of radioactive wastes in 
Columbia River basalts. Volume II, 2:19422 (ARH-ST— 
137(Vol.2)) 

Atomic Energy Board, Pelindaba, Pretoria (South Africa) 

Use of radiometric-logging techniques to determine uranium grade 

in certain mineralized Karoo boreholes, 2:19311 (PEL—252) 
Atomic Energy Board, Pelindaba, Pretoria (South Africa). 
Engineering Services Div. 


Radiometric-logging results of the water boreholes sited by the 
geological survey in the vicinity of Beaufort West, 2:19312 
(PER—1) 

Report on attendance at a technical committee meeting on 
‘Recognition and evaluation of uraniferous areas’ - Vienna, 
Austria, 17-21 November 1975, 2:19313 (PER—2) 

—_ Energy Organization of Iran, Teheran. Nuclear Research 
r 


Measurement of air activity in reactor building, 2:20025 (AEOI— 
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poe. International Div., Canoga Park, Calif. (USA) 

100-gpm electrokinetic fuel decontaminator. Final technical 
report, 2:19285 (AD-A—018465) 

Atomics International Div., Golden, Colo. (USA) 

Radiolytic gas generation in plutonium contaminated waste 
materials, 2:19404 (RFP—2469) 

Australian Atomic Energy Commission Research Establishment, 

Lucas Heights 

Market for uranium. Submission to Ranger environmental inquiry, 
2:19386 (INIS-mf—3114) 

Mass transfer of corrosion products in high temperature, high 
pressure water circuits. Part I. The CWL-3 mass transfer loop, 
2:20544 (AAEC/E—370) 

Nuclear techniques for analysis of coal for calorific value, ash and 
moisture. A anes. 2:19215 Me ag 
Automotive Environmental Systems, Inc., Westminster, Calif. (USA) 

EValuation of CVS test procedures. Final report, Jun 1975—Feb 
1976, 2:20438 (PB—251102) 


Babcock and Wilcox Co., Lynchburg, Va. (USA) 

Effects of internal gas pressure on the microstructure and 
dimensional stability of ceramics, 2:20579 (COO—2713-1) 

iy - Brown Boveri Reaktor G.m.b.H., Mannheim (Germany, 

Influence of the axial flux redistribution on the reactivity of a 

pressurized-water “—~ 2:19689 (AED-Conf—76-1 13-003) 
Battelle Columbus Labs., Ohio (USA) 

Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit. 
Quarterly report, April—June 1976, 2:19168 (FE—1513-46) 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Quarterly 
report, June—August 1976, 2:19207 (FE—2321-4) 

Earth resources management for regional development. Final 
report, 2:20379 (PB—250723) 
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Elastic stresses at reinforced nozzles in spherical shells with 
pressure and moment loading, 2:19897 (ORNL/Sub—2913-4) 

Energy use patterns in metallurgical and nonmetallic mineral 
processing (phase 4: energy data and flowsheets, high-priority 
commodities). Research report, 2:20325 (PB—245759) 

Experimental studies on the feasibility of in-furnace control of SO. 
and NO/sub x/ emissions from industrial stokers, 2:20825 (NP— 
21269) 

Studies of encapsulation materials for terrestrial photovoltic 
arrays. Forth quarterly progress report, June 16, 1976— 
September 15, 1976, 2:19516 (ERDA/JPL/954328—76/3) 

Surface discharge UV arc sources for laser excitation. Final 
report, 2:20686 (BMI—1960) 

Surface discharge UV arc sources for laser excitations. Final 
report, 2:20687 (BMI-X—671) 

Battelle Pacific Northwest Labs., Richland, Wash. (USA) 

Addition of powdered activated carbon to anaerobic digesters: 
effects on methane production, 2:19507 (BNWL-SA—5893) 

Airborne ***Pu and °°Pu associated with the larger than 
“respirable” resuspended particles at Rocky Flats during July 
1973, 2:20847 (BNWL—2119) 

Application of robust/resistant techniques to crystal structure 
refinement, 2:20456 (BNWL-SA—5936) 

Characterization and evaluation of materials for the US—USSR 
MHD Program. Quarterly report, January—March 1976, 
2:20332 (BNWL—2004-2) 

Comparison of ion irradiation damage in three grades of unalloyed 
molybdenum, 2:20556 (BNWL-SA—5766) 

Estimation of spatial pattern for environmental contaminants, 
2:20864 (BNWL-SA—5771) 

Interpretation of irradiation-induced length change in 
molybdenum from 40 to 450° C, 2:20557 (BNWL-SA—5844) 

Joint U.S.—U.S.S.R. test of U.S. MHD electrode systems in 
U.S.S.R. U-02 MHD facility (phase I). Final report, 2:20333 
(ERDA—76/154) 

Nodular corrosion of the Zircaloys, 2:20546 (BNWL-SA—5735) 

Particulate and iodine removal analysis for HTGR containments, 
2:20056 (BNWL—2108) 

Solar pond stability experiments, 2:19556 (BNWL-SA—S5929) 

Bechtel Corp., San Francisco, Calif. (USA) 

Evaluation of the technical and economic feasibility of mirror 

fusion devices. Final report, 2:21436 (UCRL— 13695) 
Beckman Instruments, Inc., Anaheim, Calif. (USA) 

Advanced prototype automated iodine monitor system. Final 
report, 2:20792 (N—76-19403) 

Bendix Corp., Baltimore, Md. (USA). Environmental Science Div. 

Development of improved methane sampling system. Final report 
May 1973—May 1975, 2:19261 (PB—250603) 

Berger Associates, Harrisburg, Pa. (USA) 

Evaluation of mining constraints to the revitalization of 

Pennsylvania anthracite. Open file report, 2:19238 (PB—242580) 
Bhabha Atomic Research Centre, Bombay (India) 

Catalogue of theses, 2:21466 (INIS-mf—3123) 

Creep collapse of TAPS fuel cladding, 2:19660 (INIS-mf—3108/ 
29) 

Problems of structural mechanics in nuclear design, 2:19892 
(INIS-mf—3108/46) 

Transient loads on nuclear reactor containment during masimum 
credible accident, 2:20076 (INIS-mf—3108/45) 

Bituminous Coal Research, Inc., Monroeville, Pa. (USA) 

Gas generator research and development, TRI-GAS Process. 
Interim report, July 1, 1975—June 30, 1976, 2:19170 (FE—1527- 
17) 

Boeing Vertol Co., Philadelphia, Pa. (USA) 

General Vehicle Test Plan (GVTP) for urban rail transit cars. 

Final report, Aug 1973—Jun 1975, 2:20372 (PB—250575) 
Booz, Allen and Hamilton, Inc., Bethesda, Md. (USA) 

Develop improved program monitoring systems and techniques 
for ERDA/Division of Fossil Demonstration Plants, 2:19179 
(FE—2343-2) 

Boston Coll., Chestnut Hill, Mass. (USA). Dept. of Physics 

Spectral correlations between solar flare radio bursts and 
associated proton fluxes. II, 2:21063 (AD-A—019109) 
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International conference on the interactions of neutrons with 
nuclei. Volume II. Joint, parallel and papers sessions. 
Proceedings of a conference held at Lowell, Massachusetts, July 
6—9, 1976, 2:21154 (CONF-760715—P2) 

Lund Univ. (Sweden) 

Preliminary results from measurements in nuclear emulsions of the 
isotopic composition of cosmic-ray nitrogen and oxygen, 
2:21043 (N—75-33994) 
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Sealed primary lithium-inorganic electrolyte cell. Quarterly report 

No. 7, 1 30 Nov 1975, 2:20191 (AD-A—023437) 
Marcom, Inc., t Neck, N.Y. (USA) 

Potential of coal as a commodity to be traded on United States 
commodity exchanges: preliminary evaluation, 2:19255 (FEA/ 
G—75-306) 

Maryland Univ., College Park (USA). Dept. of Mechanical 


Engineering 
Proceedings of the solar industrial process heat workshop, College 
Park, Maryland, June 28—29, 1976, 2:19557 (CONF-760655—) 
Massachusetts Inst. of Tech., Cambridge (USA) 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and qualifi- 
ers (subheadings) are selected and presented in the following format: 
SUBJECT DESCRIPTOR;QUALIFIER 
Title, (supplementary information), citation number, (report 
number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In cases 
for which the title contains little or no information related to the 
subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases the 
title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are generally 
the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous terms 
or phrases to the descriptor selected as a subject heading for the 
concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 
references” are used to indicate where to find references to subject 
concepts that are narrower, broader, or related to a particular 
subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 


A 


A-1 REACTOR (BOHUNICE) 
See BOHUNICE A-]1 REACTOR 
A-BOMB SURVIVORS/RADIATION DOSE DISTRIBUTIONS 
Physical dose estimates for a-bomb survivors. Studies at Oak 
Ridge, U.S.A., 2:20985 
ABSORPTION SPECTROSCOPY/RADIATION SOURCES 
Photon sources for absorptiometric measurements, 2:19485 
(CONF-760539-) 
ACCELERATORS 
See also BERKELEY SYNCHROCYCLOTRON 
BEVATRON 


COLLECTIVE ACCELERATORS 
CYCLOTRONS 
LAMPF LINAC 
LINEAR ACCELERATORS 
STORAGE RINGS 
ACCELERATORS/BEAM FOCUSING MAGNETS 
Permanent quadrupole a 2:20748 (LA-UR-76-1986) 
ACCELERATORS/BEAM ON 
Ion source and injector a (Survey of several 
laboratories), 2:20751 (CONF-760942-22) 
ACCELERATORS/ION SOURCES 
Ion source and injector development (Survey of several 
laboratories), 2:20751 (CONF-760942-22) 
ACCELERATORS/OPERATION 
Accelerator Division annual report, January-December 1975, 
2:20735 (LBL-5370) 
ACCELERATORS/RESEARCH PROGRAMS 
Accelerator Division annual report, January-December 1975, 
2:20735 (LBL-5370) 
CCELERATORS/USES 
Accelerator-produced neutrons of high flux-rate, 2:20730 (CONF- 
760715-P2) 


ACID ELECTROLYTE FUEL CELLS/CATALYSTS 
Sra catalysts for HsPO, fuel cells. Interim report No. 1, 
—_ ust 1974-February 1975 (Kocite catalysts), 2:20338 (AD-A- 
012283) 
Carbonaceous catalysts for HsPO, fuel cells. Final technical report 
(Kocite materials), 2:20340 (AD-A-016223 
Investigation of acid-resistant electrocatalysts for fuel cells 
eo ry metal- * 77 at mee for oxygen reduction), 
2:20345 (AD-B-0073 
Optimization of Predoped Kocite(trademark) electrodes in H;PO, 
fuel cells. Interim progress report No. 1, September 1975- 
February 1976, 2:20343 (AD-A-025326) 
Surface research for development of new electrocatalysts for acid 
electrolyte fuel cells, 2:20351 (AD-A-026053) 
ACID ELECTROLYTE FUEL CELLS/ELECTROCHEMISTRY 
Surface research for development of new electrocatalysts for acid 
electrolyte fuel iY. 2:20351 (AD-A-026053) 
ACID ELECTROL FUEL CELLS/ELECTRODES 
Optimization ott Prdoped Kocite(trademark) electrodes in H3PO; 
fuel cells. Interim progress report No. 1, September 1975- 
February 1976, 2:20343 (AD-A-025326) 
ACID ELECTROLYTE FUEL CELLS/ELECTROLYTES 
Research on electrochemical energy conversion systems. Interim 
rogress report No. 6, April-October 1974 
breif rifluoromethanesulfonic acid monohydrate electrolyte), 
2:20339 (AD-A-014067) 
ACID MINE DRAINAGE 
Impact of coal strip mining on water quality and hydrology in 
t Tennessee. Completion report, 2:19229 (PB-251391) 
ACID MINE DRAINAGE/ENVIRONMENTAL EFFECTS 
Water quality control in mine spoils upper Colorado River Basin. 
— protection technology series, 2:19226 (PB- 
ACID MINE DRAINAGE/PURIFICATION 
Renovation of industrial inorganic wastewater by evaporation 
with interface enhancement, 2:20884 (EPA-600/2-76-017) 
ACID RAIN/CHEMICAL COMPOSITION 
Acidity in rainfall, 2:20818 (ANL-75-60(Pt.3)) 
ACID RAIN/CHEMICAL REACTIONS 
Leaching rates of several cations from soils by simulated 
rainwater, 2:21022 (ANL-75-60(Pt.3)) 
ACTINIDES/BUILDUP 
Review on transactinium isotope build-up and decay in reactor 
fuel and related sensitivities to cross section changes and results 
and main conclusions of the IAEA-Advisory Group Meeting on 
Transactinium Nuclear Data held at Karlsruhe, November 1975, 
2:19955 (KFK-2283) 
ACTINIDES/REDOX REACTIONS 
Actinide oxidation-reduction reactions; correlations with free 
energy, 2:20663 
ACTINI CHEMICAL PREPARATION 
Preparation and structure studies of less-common actinide metals, 


2:20657 
ACTINIUM/CRYSTAL STRUCTURE 
Preparation and structure studies of less-common actinide metals, 
2:20657 
ACTIVATED CARBON/PRODUCTION 
Fluidized bed process for making activated carbon including 
a by cuaiaction through the distributor plate (Patent), 
2:1921 
ACTIVATED CARBON/SORPTIVE PROPERTIES 
Comparison of the efficiency of selected home-produced 
adsorbents for methyl iodide vapour trapping, 2:19414 
Method for separation of uranium hexafluoride by specially 
activated carbons (Patent, accidental release), 2:20622 
ACTUATORS/SEALS 
Rotork double seals for better nuclear actuator reliability (PWR 
valves), 2:19710 





ACTUATORS/VELOCITY / 


ACTUATORS/VELOCITY 
VISAR measurements of velocities in explosive valves (Velocity 
interferometer system for any reflector (VISAR)), 2:20671 
(SAND-76-8048) 
ADAMANTANE/CRYSTAL STRUCTURE 
Radiation chemistry of plastic crystals. Annual progress report, 
November 1, 1975-October 31, 1976, 2:20644 (ORO-3781-13) 
ADAMANTANE/SYNTHESIS 
Radiation chemistry of plastic crystals. Annual progress report, 
November 1, 1975-October 31, 1976, 2:20644 (ORO-3781-13) 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOMAS/RADIOINDUCTION 
Modifying factors in rat mammary gland carcinogenesis, 2:20998 
ADENOSINE/MOLECULAR STRUCTURE 
Biophysics (Conformational dynamics of nucleosides and 
nucleotides), 2:20960 (ANL-76-99) 
ADENOSINE MONOPHOSPHATE 
See AMP 
ADE “ap TRIPHOSPHATE 


ADL AB 4" 1 IC DEMAGNETIZATION/COOLANTS 
Hyperfine enhanced nuclear magnetic cooling of PrCug pressed in 
indium, 2:20517 (COO-1569-135) 
ADSORBENTS 
See also BIOADSORBENTS 
ADSORBENTS/CHEMICAL PREPARATION 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Final report, preparation and properties of H2S 
absorbents, 2:19155 (FE-2033-14) 
ADSORBENTS/TESTING 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Final report, preparation and properties of H2S 
absorbents, 2:19155 (FE-2033-14) 
ADVANCED THERMAL REACTOR FUGEN 
See JATR REACTOR 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
AEROSOLS/ENVIRONMENTAL EFFECTS 
Perspective on the energy future of the Northeast: health and 
environmental impacts of alternative energy futures for the 
Northeast. 2:21025 (BNL-21611) 
AEROSOLS/FLOCCULATION 
Introduction to the coagulation of aerosols, 2:19415 
AEROSOLS/HEALTH HAZARDS 
Perspective on the energy future of the Northeast: health and 
environmental impacts of alternative energy futures for the 
Northeast, 2:21025 (BNL-21611) 
AEROSOLS/MONITORING 
Regional monitoring of smog aerosols, 2:20819 (CONF-760539-) 
AEROSOLS/POL LUTION CONTROL EQUIPMENT 
Pollution control apparatus and method (Patent), 2:19225 
AEROSOLS/SAMPLING 
Aerosol production by irrigation equipment used for land 
application of wastewater, 2:20957 
Application of multi-station time sequence aerosol sampling and 
proton induced x-ray emission analysis techniques to the St. 
Louis regional air pollution study for investigating sulfur-trace 
metal relationships, 2:20820 (CONF-760539-) 
arm S/X-RAY FLUORESCENCE ANALYSIS 
Precision and accuracy of multi-element analysis of aerosols using 
lispersive \-ray fluorescence, 2:20821 (CONF-760539-) 
AP Te RBU RNE RS/DESIGN 
Waste gus burner assembly (Patent), 2:19633 
AGGLOMERATING ASH PROCESS/PROCESS 
res ve : OPMENT UNITS 
ating burner gasification process: design, installation, 
| be ition of a 25-ton-a-day process development unit. 
Or rterly report, April-June 1976, 2:19168 (FE-1513-46) 
AGG it TINATION 
Seo INTIGEN-ANTIBODY REACTIONS 
AGR REACTOR (WINDSCALE) 
Seo WAGR REACTOR 
AGRICUL TURAL WASTES/CONVERSION 
Report of the proceedings of the agriculture processing industry 
workshop on energy conservation, held in Washington, D.C., 
March 4 and 5, 1976, 2:20249 (CONF-760355-) 
AGRICULTURAL WASTES/MEETINGS 
Report of the proceedings of the agriculture processing industry 
works} QP on energy conservation, held in Washington, D.C., 
March 4 and 5, 1976, 2:20249 (CONF-760355-) 
AGRICUI 1" RAL WASTES/PROCESSING 
Report of the proceedings of the agriculture processing industry 
workshop on energy conservation, held in Washington, D.C., 
March 4 and 5, 1976, 2:20249 (CONF-760355-) 
AGRICULTURE/LEGISLATION 
Agricultural Resources Conservation Act of 1976. Report to 
rccompany S. 2081, 2:20221 
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AGRICULTURE/SOLAR WATER PUMPS 
Solar irrigation program plan, 2:19569 (SAND-76-0594) 
AIR 
See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/MONITORING 
Use of room temperature diodes in monitoring specific gases in air, 
particularly methane and carbon monoxide. Final report, Jul 
1970-Jul 1974, 2:20826 (PB-245912) 
AIR/NEUTRON TRANSPORT 
Gamma, neutron, and secondary gamma transport in infinite 
homogeneous air. Volume II. Edited results. Final report, 
2:21203 (AD-A-019410) 
AIR/PHOTON TRANSPORT 
Gamma, neutron, and secondary gamma transport in infinite 
homogeneous air. Volume II. Edited results. Final report, 
2:21203 (AD-A-019410) 
AIR CLEANING SYSTEMS/COMPARATIVE EVALUATIONS 
Evaluation of alternative air cleaning systems for emergency use 
in LMFBR plants, 2:20072 (HEDL-SA-1091-FP) 
AIR CLEANING SYSTEMS/EFFICIENCY 
Evaluation of eight novel fine particle collection devices. Final 
task report, Feb-Nov 1975, 2:20839 (PB-251621) 
AIR CLEANING SYSTEMS/PERFORMANCE 
Evaluation of hoods for low volume-high velocity exhaust 
systems, 2:21033 
Particulate and iodine removal analysis for HTGR containments, 
2:20056 (BNWL-2108) 
AIR CLEANING SYSTEMS/PERFORMANCE TESTING 
Evaluation of eight novel fine particle collection devices. Final 
task report, Feb-Nov 1975, 2:20839 (PB-251621) 
AIR FILTERS/EFFICIENCY 
Aerosol generation and filter behaviour in sodium fires (LMFBR), 
2:20083 (KFK-2202) 
Ageing and poisoning of iodine filters in nuclear power plants, 
2:19941 


AIR FILTERS/PERFORMANCE TESTING 
Sensitive method for performance measurement of high-efficiency 
filters using uranine aerosol, 2:20682 (INEL-TR-7) 
AIR FILTERS/RADIATION MONITORING 
Analysis of low radioactivity level environmental samples, 2:20860 
(CONF-760539- 
AIR FILTERS/SPECIFICATIONS 
Design recommendations and standard values for iodine sorption 
filters with separation function for gaseous fission iodine in 
nuclear power plants. Issued by the Laenderausschuss fuer 
Atomkernenergie (German Federal Republic), 2:19823 
AIR POLLUTION/CONTROL 
Air pollution and urban land use policy, 2:20827 (PB-249122) 
AIR POLLUTION/ENVIRONMENTAL EFFECTS 
Air pollution and urban land use policy, 2:20827 (PB-249122) 
Perspective on the energy future of the Northeast: health and 
environmental impacts of alternative energy futures for the 
Northeast, 2:21025 (BNL-21611) 
AIR POLLUTION/ENVIRONMENTAL TRANSPORT 
Recent advances in the simulation of regional air quality, 2:20840 
(UCRL-78176) 
AIR POLLUTION/HEALTH HAZARDS 
Perspective on the energy future of the Northeast: health and 
environmental impacts of alternative energy futures for the 
Northeast, 2:21025 (BNL-21611) 
AIR POLLUTION/INVENTORIES 
Regional air pollution study (RAPS) emission inventory 
handbook. Volume 2. Final report, 2:20828 (PB-2501 13) 
AIR POLLUTION/MANUALS 
Community health environmental surveillance studies (CHESS) 
air pollution monitoring handbook: manual methods, 2:20837 
(PB-251157) 
Regional air pollution study (RAPS) emission inventory 
handbook. Volume 2. Final report, 2:20828 (PB-2501 13) 
AIR POLLUTION/MONITORING 
Community health environmental surveillance studies (CHESS) 
air pollution monitoring handbook: manual methods, 2:20837 
(PB-251157) 
AIR POLLUTION/REGULATIONS 
A western regional energy development study: primary 
environmental impacts. Appendices. Final report, 2:20217 (PB- 
246266) 

AIR POLLUTION MONITORS/PERFORMANCE TESTING 
Application of multi-station time sequence aerosol sampling and 
proton induced x-ray emission analysis techniques to the St. 

Louis regional air pollution study for investigating sulfur-trace 
metal relationships, 2:20820 (CONF-760539-) 
Precision and accuracy of multi-element analysis of aerosols usin 
energy-dispersive x-ray fluorescence, 2:20821 (CONF-760539-) 
Regional monitoring of smog aerosols, 2:20819 (CONF-760539-) 
AIR QUALITY/GOVERNMENT POLICIES 
Emission control policies under uncertainty, 2:20218 
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AIR SAMPLERS/DESIGN 
Aerosol research and development related to health hazards 
analysis, July 1, 1975-June 30, 1976 (Coal mine air sampler 
performance testing), 2:20824 (LA-6539-PR) 
Online high sensitivity measurement system for transuranic 
aerosols, 2:20851 (UCRL-78272) 
AIR SAMPLERS/PERFORMANCE TESTING 
Aerosol research and development related to health hazards 
analysis, July 1, 1975-June 30, 1976 (Coal mine air sampler 
performance testing), 2:20824 (LA-6539-PR) 
Performance of multiple HEPA filters against plutonium aerosols, 
2:20849 (LA-6546) 
AIRCRAFT/COMBUSTION CHAMBERS 
Effect on fuel properties of performance of a single aircraft 
turbojet combustor, 2:20417 (N-75-32120) 
AIR ENERGY CONSUMPTION 
bie rtation pr conservation data book: supplement I, 
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Effect on onthe ioe peste Ne of performance of a single aircraft 
turbojet combustor, 2:20417 (N-75-32120) 
AIR /FUEL ECONOMY 


An evaluation of the operational capabilities and fuel conservation 
implications of using remotely piloted vehicles, advanced 
aircraft flight simulators, and lighter-than-air aircraft (Thesis), 
2:20406 (AD-A-016393) 

AIRCRAFT/PRODUCTION 
The general aviation industry: an overview. Staff study report 
Arab oil a had minimal effects), 2:20265 (AD-A-° 15871) 
AIRGLOW/VARIA’ 

Intensity variations of -- hydroxy] emissions, 2:21078 

(AD-A-025274) 
ALABAMA/SURFACE MINING 

Assessment of practicality of remote canis Coches for a 
study of the effects of strip mining in Ala’ Final report, 

Jul 1973-30 Jun 1975 (Warrior coal basin), 2:19237 (N76 15534) 
SYSTEMS/AUTOMATION 
Automatic duress alarm for Vor anne) of special nuclear materials, 
2:19466 (SAND-76-0264(Vol.2)(No.2) 
ALARM SYSTEMS/DATA A ACQUISITION SYSTEMS 
= tive intrusion data system for alarm sensor assessment, 
Py (SAND-76-5925) 
SYSTEMS/STANDARDS 
= oe address, and telecommunication systems. Draft 
aa to ea oS tea plants), 2:19829 


See also FORMALDEHYDE 
ALDEHYDES/ELECTROCHEMISTRY 
Electrochemistry of nitrobenzene and p-nitrobenzaldehyde studied 
= a spectroelectrochemical methods in sulfolane, 


ALFALFA/SOLAR DRYING 
Application of solar energy to the dehydration of alfalfa, 2:19554 
(CONF-760655-) 
ALGAE 
See also DIATOMS 
ALGAE/BIOMASS 
Effect of arsenic and cadmium on the growth rate and nutrient 
utilization rates of Asterionelia formosa, 2:20882 (ANL-75- 
60(Pt.3)) 
ALGORITHMS 
Implementation and a eerie of a nested decomposition 
algorithm, 2:21473 & INL-21396) 
ALGO ITHMS/PERFORMANCE. 
Simulation of the performance of a collection of storage space 
allocation — 2:21512 (UCID-17251) 
ALKALI MET 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 
ALKALI METALS/CATALYTIC EFFECTS 
wast, 220883 sulfur oxide-acceptors and their preparation 
tent), 2:2! 
METALS/REMOVAL 
“Sa Hiechnclogy a ram progress report for September 1976, 
2:19153 (OR -5674) 


See also METHANE 
PROPANE 
ALKANES/CHEMICAL RADIATION EFFECTS 
Influence of molecular structure and a aca on trapped 
electron yields in Fes a hydrocarbon glasses. ager 
electron decay in 2,4-dimethylpentane at < or =22 K, 2:20651 


ALUMINIUM OXIDES/OPTICAL PROPERTIES / 


IS 
Electron y of hydrocarbon production in green plants, 
2:20931 Bled 89) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATING AGENTS 
See also NITROGEN MUSTARD 
ALKYLATING AGENTS/BIOLOGICAL EFFECTS 
Comparison of alkylating agent and radiation carcinogenesis: some 
ts of the ible involvement of effects on DNA, 2:20976 
ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation blistering in metals and alloys, 2:20559 (CONF-750839- 


2) 
ALLOY-TZM/PHYSICAL RADIATION EFFECTS 
Irradiation c of fast reactor materials, 2:20569 
ALPHA PARTI /FORM FACTORS 
Asymptotic form factors of hadrons and nuclei and the continuity 
of particle and nuclear dynamics (Scale-invariant quark model, 
ee scaling predictions, democratic chain model), 
ALPHA REACTIONS/ELASTIC SCATTERING 
Importance of the non-open N-N force and of the exchange 
we for elastic core & of alpha particles, 2:21201 
SOURCES/FILTRATI 
Removal of radioactive radon daughters from air (Patent), 2:19406 
ALUMINIUM/CHARGED-PARTICLE TRANSPORT 
Comparison of the LLL HANDYL?76 code with three Stanford 
Linac experiments (185 MeV to 1 GeV; for CDC 7600 
> 2:21204 (UCID-17193) 
AL UM/CRYSTAL DEFECTS 
Study of defects in metals with positive muons, 2:20564 (SAND- 
76-9054) 
ALUMINIUM/DEGASSING 
Accelerated evolution of hydrogen from metals during plastic 
deformation (Tritium tracer), 2:20536 
ALUMINIUM/ELECTRON BEAM WELDING 
Welded joints on different materials: examples of Fp of materials 


important in nuclear engineering, 2:20468 (BNWL-tr-131) 
ALUMINIUM/ ELECTRONIC STRUCTURE 


Electronic structure of metals and semiconductors: bulk, surface, 


and interface properties, 2:20605 (LBL-5493) 
ALUMINIUM/EXPLOSIONS 

Calculation of heating and burst phenomena in electrically 

ex pote foils, 2:20506 
UM/NEUTRON DIFFRACTION 
Denediiaemen of scattering lengths and magnetic = rotations by 
neutron interferometry, 2:20516 (CONF-760715 
ALUMINIUM/PROXIMITY EFFECT 
Tomasch effect and superconducting fegate. 2:21231 
ALUMINIUM/SCREW DISLOCATIO? 

In situ observation by the high-voltage electron microscope of 
dynamic dislocation behaviour in the processes of tensile 
deformation and fatigue, 2:20481 

ALUMINIUM/X-RAY FLUORESCENCE ANALYSIS 

Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 

ALUMINIUM 27 TARGET/NEUTRON REACTIONS 

Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 

ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
INCONEL 617 
ZIRCALOY 
ALUMINIUM ALLOYS/MAGNETIC MOMENTS 

Magnetic moment distribution in Cue2MnAl, 2:20513 (CONF- 
760601-P2) 

ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

— study of pure and low-alloyed uranium, 
2:19 


ALUMINIUM ALLOYS/THICKNESS 
X-ray thickness measurement of aluminum alloys, 2:20790 
(CONF-760539-) 
ALUMINIUM BASE ALLOYS/CRYSTAL LATTICES 
Internal friction of aluminum-magnesium-lithium alloys (State of 
Li in Al lattice; interstitials), 2:20485 (SAND-76-6035) 
ALUMINIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Evidence of the effect of particle production on flux pinning of 
vortices in superconducting Al-13 at.% Ag, 2:20521 
ALUMINIUM OXIDES/CREEP 
Creep and fracture of polycrystalline alumina deformed in tension, 
2:20584 
ALUMINIUM OXIDES/FRACTURE PROPERTIES 
Creep and fracture of polycrystalline alumina deformed in tension, 
2:20584 
ALUMINIUM OXIDES/OPTICAL PROPERTIES 
Handbook of the infrared optical properties of AleOs, carbon, 
MgO, and ZrO2. Volume I. Interim report, 2:20585 (AD-A- 
722/4ST) 








ALUMINIUM OXIDES/PHASE STUDIES / 


ALUMINIUM OXIDES/PHASE STUDIES 
Reaction of americium oxides with threevalent metal oxides, 
2:20582 
ALUMINIUM OXIDES/SORPTIVE PROPERTIES 
Comparison of the efficiency of selected home-produced 
adsorbents for methyl iodide vapour trapping, 2:19414 
ALUMINIUM SILICATES/FABRICATIO: 
Solid electrolyte for fuel elements (Patent; lithium 
aluminosilicate), 2:20348 
ALUMINIUM SILICATES/ORDER-DISORDER 
TRANSFORMATIONS 
NMR relaxation in the superionic conductor B-LiAISiO,, 2:20608 
AMBERLITE 
See ORGANIC ION EXCHANGERS 
AMERICIUM/CHEMICAL STATE 
High oxidation states of transuranium elements in molten salts, 
2:20661 
Preparation and stability of americium in highest oxidation states 
in phosphoric acid solutions, 2:20662 
AMERICIUM/CHEMICAL VAPOR DEPOSITION 
Preparation and structure studies of less-common actinide metals, 
2:20657 
AMERICIUM/CRYSTAL STRUCTURE 
Preparation and structure studies of less-common actinide metals, 
2:20657 


:206. 
AMERICIUM/ELECTRIC CONDUCTIVITY 
Electrical resistivity of *4‘americium metal, 2:20530 
AMERICIUM/ELECTRONIC STRUCTURE 
Electronic structure of actinides and related metals, 2:20483 
AMERICIUM/REDOX REACTIONS 

Preparation and stability of americium in highest oxidation states 

in phosphoric acid solutions, 2:20662 
AMERICIUM/SOLVENT EXTRACTION 
Thermodynamic functions for complexing of M** aq ions (M = 
Pu to Fm), 2:20636 
AMERICIUM/SPECIFIC HEAT 
Specific heat of americium-241 metal from 15 to 300K, 2:20529 
AMERICIUM/VAPOR PRESSURE 
Vapor pressure of high-purity solid americium, 2:20531 
AMERICIUM 241/ENVIRONMENTAL TRANSPORT 

Association of transuranic elements with lacustrine sediments 
(Fallout 7°°Pu, 7*°Pu, and 241Am diffusion in Lake Michigan), 
2:20891 (ANL-75-60(Pt.3)) 

Estimation of spatial pattern for environmental contaminants 
(Application to distribution of 7°9Pu, 74°Pu, and 741 Am in 
surface soil samples at Nevada Test Site), 2:20864 (BNWL-SA- 
5771) 

Workshop on environmental research for transuranic elements, 
Seattle, Washington, November 12-14, 1975, 2:20867 (ERDA- 
76/134) 

AMERICIUM 241/GAMMA SPECTROSCOPY 

Plutonium isotopic measurements by gamma-ray spectroscopy, 
2:19442 (CONF-760539-) 

AMERICIUM CHLORIDES/HYDROLYSIS 

Vapor phase hydrolysis of ** AmOCI and *4* AmCls, heats of 
formation of 7**AmCI and ***AmOCI, 2:20665 

AMERICIUM COMPLEXES/CHEMICAL PREPARATION 

Preparation of americium and californium dipivaloylmethanato 
complexes and their volatilities as compared with plutonium and 
lanthanide complexes, 2:20664 

AMERICIUM COMPLEXES/VOLATILITY 

Preparation of americium and californium dipivaloylmethanato 
complexes and their volatilities as compared with plutonium and 
lanthanide complexes, 2:20664 

AMERICIUM COMPOUNDS/FORMATION HEAT 
Vapor phase hydrolysis of 4 AmOCIs and *4* AmCls, heats of 
formation of ***AmCI and 74° AmOCI, 2:20665 
AMERICIUM FLUORIDES/CHEMICAL REACTION KINETICS 
Thermodynamic study of actinide fluoride complexation, 2:20658 
AMERICIUM ISOTOPES/RADIATION MONITORING 

Online high sensitivity measurement system for transuranic 
aerosols, 2:20851 (UCRL-78272) 

AMERICIUM OXIDES/MOLECULAR STRUCTURE 

Coordinating properties of actinide (V) dioxocations, 2:20583 

AMINES 
See also METHYLAMINE 
NITROGEN MUSTARD 
RHODAMINES 
AMINES/BIOCHEMICAL REACTION KINETICS 

Circadian regulation of respiration, glycogen, tyrosine 
aminotransferase, and biogenic amines in cultures of 
Tetrahymena pyriformis, 2:20903 (ANL-76-99) 

AMINES/BIOLOGICAL EFFECTS 

Effect of DNA repair on the cytotoxicity and mutagenicity of uv 
irradiation and of chemical carcinogens in normal and 
xeroderma pigmentosum cells, 2:20969 

AMINES/SORPTIVE PROPERTIES 

Process to purify gas containing hydrogen sulphide by means of 

amines (Patent), 2:20844 
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AMINO ACIDS 
See also DTPA 
AMINO ACIDS/BIOSYNTHESIS 

Accuracy in genetic translation (Role of codons in amino acid 
synthesis), 5°20926 (UCRL-Trans-11199) 

Amino acid analog incorporation into protein in dimethyl 
sulfoxide and mutagen-treated aging mice, 2:20906 (CONF- 
760947-1) 

AMINOGLYCIDES 
See AMINES 
AMINOTRANSFERASES/BIOCHEMICAL REACTION 

KINETICS 

Circadian regulation: control and regulation of the biological 
clock in higher organisms and protistans, 2:20902 (ANL-76-99) 

Circadian regulation of respiration, glycogen, tyrosine 
aminotransferase, and biogenic amines in cultures of 
Tetrahymena pyriformis, 2:20903 (ANL-76-99) 

AMMONIA/OXIDATION 

Nonequilibrium combustion. Final report, 1972-1975, 2:19511 

(AD-A-023045) 
AMMUNITION/X-RAY RADIOGRAPHY 

Automated detection of cavities present in the high explosive filler 

of artillery shells, 2:20710 (LA-UR-76-1894) 
AMORPHOUS STATE/VIBRATIONAL STATES 
Distribution of vibrational modes in an amorphous linear chain, 


AMP 
(Adenosine pecesbories: ) 
AMP/BIOCHEMICAL REACTION KINETICS 
Circadian regulation: control and regulation of the biological 
clock in higher organisms and protistans, 2:20902 (ANL-76-99) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
See also SOMATIC CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOCHEMISTRY 
Biochemistry, 2:20996 (ANL-76-99) 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Biology of radiation carcinogenesis. Conference held in 
Gatlinburg, Tennessee, 7-10 April 1975, 2:20997 
Formation and repair of gamma-ray induced nucleic acid base 
damage in bacteria and mammalian cells. Final = ety 
September 1, 1973-August 31, 1976, 2:20962 (ORO-4155-1) 
In vitro cell transformation by low doses of x-irradiation and 
neutrons, 2:20973 
Mammalian cell biology (X radiation, fast neutrons), 2:20964 
(ANL-76-99) 
Molecular mechanisms in radiation carcinogenesis, 2:21000 
Neutron and gamma-ray toxicity studies, 2:20994 (ANL-76-99) 
Oncogenic transformation in vitro by x-rays: influence of repair 
processes, 2:20974 
— toxicity in dogs (Gamma radiation), 2:20993 (ANL-76- 


ANIMAL CELLS/CARCINOGENESIS 

In vitro transformation: interactions of chemical carcinogens and 
radiation, 2:20975 

Microdosimetry and its implication for the primary processes in 
radiation carcinogenesis, 2:20965 

Oncogenic transformation in vitro by x-rays: influence of repair 
processes, 2:20974 

Use of in vitro methods for the study of x-ray-induced 
—— (Malignant transformation of mammalian cells), 

:20972 


ANIMAL CELLS/CHEMICAL RADIATION EFFECTS 
Formation and repair of gamma-ray induced nucleic acid base 
damage in bacteria and mammalian cells. Final — 
September 1, 1973-August 31, 1976, 2:20962 (ORO-4155-1) 
ANIMAL CELLS/CYTOLOGY 
Laser applications and anticipated laser requirements in rapid 
oo and sorting of mammalian cells, 2:20917 (LA-UR-76- 
Optical texture analysis for automatic cytology and histology: a 
Markovian approach, 2:20919 (UCRI-52183) 
ANIMAL CELLS/MOLECULAR BIOLOGY 
Molecular mechanisms in radiation carcinogenesis, 2:21000 
ANIMAL CELLS/MUTATIONS 
Effect of DNA repair on the cytotoxicity and mutagenicity of uv 
irradiation and of chemical carcinogens in normal and 
xeroderma pigmentosum cells, 2:20969 
ANIMAL CELLS/RADIATION DOSE DISTRIBUTIONS 
Microdosimetry and its implication for the primary processes in 
radiation carcinogenesis, 2:20965 
ANIMAL CELLS/RADIATION INJURIES 
— and gamma-ray toxicity studies, 2:20994 (ANL-76-99) 
(Argonne National Laboratory.) 
ANL/COMPUTERS 
se at Argonne National Laboratory, 2:21485 (LBL- 
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ANL/RESEARCH PROGRAMS 
Near term battery development projects, 2:20398 (ERDA-76-136) 
ANNEALING/SIMULATI ON 
Cascade annealing: an overview (CASCADE and MARLOWE 
Sa g74), interstitial and vacancy coordinates), 2:20561 (HEDL- 
ANOXIA/BIOLOGICAL EFFECTS 
Mammalian cell biology (X radiation, fast neutrons), 2:20964 
ag 


Theorems - ardin wer scattered from a lossless linear 1-port 
antenna, 2:20714 (UCRL-78464) 
AS/ORIENTATION 
Ex a work on the use of memory alloy NiTi as drive for 
re rn of antennas and solar cell arrays, 2:19568 (N-76- 


ANTHRACENE/CHEMICAL COMPOSITION 
High temperature gas turbine engine component materials testing 
ere Task I. Quarterly technical report No. 4, 
ril 5-June 27, 1976, 2:19221 (FE-1765-18) 
CENE/PHYSICAL PROPERTIES 
High temperature gas turbine engine component materials testing 
program. Task I. Quarterly technical ess report No. 4, 
April 5-June 27, 1976, 2:19221 (FE-1 65-18) 
ANTHRACENE/SYNTHESIS 


High temperature gas turbine engine component materials testing 
program. Task I. Quarterly technical progress report No. 4, 
April 5-June 27, a 2:19221 (FE-1765-18) 
ANTI EN-ANTIBODY REACTIONS/ACCURACY 
Serum fractions associated with positive and false positive 
reactions in the ELA test for trichinellosis in swine, 2:20955 
(LA-UR-76-2246) 
ANTIGEN-ANTIBODY REACTIONS/AUTOMATION 
Prospects for use of the ELA test in control of trichinellosis in 
swine, 2:20956 (LA-UR-76-2247) 
ANTIGEN-ANTIBODY REACTIONS/DIAGNOSTIC 
TECHNIQUES 
Serologic test development. Progress report, July 1, 1975-June 30, 
1976, 2:20953 (LA-6592-PR) 
ANTIMONY OXIDES/PHASE STUDIES 
Alkali oxide-tantalum, niobium and antimony oxide ionic 
conductors. Final report, 1 Jan-31 Dec 1974, 2:20606 (N-75- 


31909) 
ANTIPROTON BEAMS/ELECTRON COOLING 
ran Rare paper = by electrons, 2:20743 (BNL-21786) 
ANTIPYRINE/LABELLING 
Reinvestigation of the preparation - oe from 
131]-iodide, 2:20654 uct LA-12-11 
ANTIREFLECTION COATINGS/PERPORMANCE 
Properties and composition of electroplated black chrome, 2:19576 
(SAND-76-5652) 
APOLLO PROJECT 
Surface tension induced convection in encapsulated liquid metals 
in microgravity: Apollo-Soyuz test Swe ag experiment No. MA- 
041 (Pb/Pb-0.05 at. % Au liquid diffusion couple), 2:20519 
(ORNL-TM-5480) 
APPALACHIA/SURFACE MINING 
—— and strip-mined coal production in Appalachia, 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 


FISHES 
AQUATIC ORGANISMS/MINERAL CYCLING 
Biological utilization and regeneration of silicon in Lake 
Michigan, 2:20881 (ANL-75-60(Pt.3)) 
AQUATIC ORGANISMS/RADIONUCLIDE KINETICS 
Further investigations of plutonium in aquatic biota of the Great 
Miami River Watershed including the canal and ponds in 
Pomme Ohio (Monitoring adjacent to Mound Lab.), 
2:20888 (ANL-75-60(Pt.3)) 
AQUEOUS SOLUTIONS/CHEMICAL ANALYSIS 
Advanced prototype automated iodine monitor system. Final 
report, tS ‘pated irae coon 
SCH. VERSUCHS REACTOR 
See A URR REAC CTOR 
ARGON/ATOM-MOLECULE COLLISIONS 
Inelastic molecular collisions: applications of theoretical methods 
to problems in relaxation phenomena and laser o ogee 
Progress report, February 1, 1976-November 1, 1976, 2:21099 
(TID-2723 
Monte Carlo trajectory study of Ar+ Hb collisions. II. Vibrational 
and rotational enhancement of cross sections for dissociation, 
2:21108 
ARGON/AUTOIONIZATION 
Photoionization studies of the Kr2 and Arz van der Waals 
molecules (Ionization potential, photoion yield, au), 2:21092 
'GON/ELECTRON-ATOM CO) IONS 
Measurement of energy distributions of secondary electrons 
ejected from argon by fast electrons, 2:21105 


ATOMS/MATHEMATICAL MODELS / 


ARGON/PHOTOIONIZATION 
Photoionization studies of the Kr2 and Are van der Waals 
molecules (Ionization potential, photoion yield, au), 2:21092 
ARGON 36 TARGET/NE ON REACTI ONS 
Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 1 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 
ARGON IONS/ELECTRON-ION COLLISIONS 
Electron excitation cross sections for multiply charged ions 
Progress a March 1, 1976-February 28, 1977, 2: 21098 
(ORO-4881-6 
ARGON IONS/ION-ATOM COLLISIONS 
Observation of Auger transitions in a "gra gare 2:21100 
mes "geen AL LABORATORY 


ARSENIC/BIOLOGICAL EFFECTS 
Effect of arsenic and cadmium on the growth rate and nutrient 
oe rates of Asterionelia formosa, 2:20882 (ANL-75- 


60(Pt.3)) 
ARSENIC/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
ARSENIC ALLOYS 
See ARSENIDES 
ARSENIDES/CRYSTAL STRUCTURE 
Structural and magnetic properties of MnAs studied by 
ot Mn with other transition metals, 2:20601 (CONF- 


1-P2) 
ARSENIDES/MAGNETIC PROPERTIES 
Structural and magnetic properties of MnAs studied by 
substituting Mn with other transition metals, 2: 20601 (CONF- 
760601-P2) 
ARTHROPODS 
See also CRUSTACEANS 
ARTHROPODS/FIRE HAZARDS 
Effect of fire on the arthropods of the savanna (West Africa Ivory 
Coast), 2:20859 (BNWL-tr-201) 
ARTHROPODS/POPULATION DYNAMICS 
Effect of fire on the arthropods of the savanna (West Africa Ivory 
aa 2:20859 (BNWL-tr-201) 


See also FLY ASH 
ASHES/AGGLOMERATION 
Pipeline gas from coal-hydrogenation (IGT ala ye 
process). Interim report No. 2, July 1974-June 1975, 2:20589 
(FE-1221-144) 
ASHES/RADIATION ABSORPTION ANALYSIS 
Composition compensated paper ash gauge (X-ray transmission 
analysis), 2:20786 (CONF-760539-) 
ASHES/REMOVAL 
Reactor for the pressure gasification of coal (Patent), 2:19195 
ASTROCYTOMAS 
See NEOPLASMS 
ASTRON/ELECTRON BEAMS 
Charged E layer, 2:21258 
A C OCEAN/OIL SPILLS 
Oilspill risk analysis for the North Atlantic Outer Continental 
Shelf lease area, 2:20307 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY LAWS 
Fourth amendment amending the Atomic Energy Act (German 
Federal Republic), 2:19468 
Nuclear law Netherlands, 2:19819 
ATOMIC ENERGY LAWS/BIBLIOGRAPHIES 
Atomjurindex (1021 items from Atomindex, Vols. 1-5), 2:20290 
(IAEA-180) 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also ISOELECTRONIC ATOMS 
MUONIC ATOMS 
ATOMS/BINDING ENERGY 
Core-electron binding energies of the first thirty elements, 2:21094 
ATOMS/ELECTRONIC STRUCTURE 
Unitary calculus for electronic orbitals, 2:21110 
ATOMS/ENERGY-LEVEL TRANSITIONS 
Theory of two-electron rearrangement K x-ray transitions, 


Atomic relaxation in the presence of intense partially coherent 
radiation fields, 2:211 
ATOMS/MATHEMATICAL MODELS 
Unitary calculus for electronic orbitals, 2:21110 





ATP 


ATP 
(Adenosine triphosphate.) 
ATP/BIOCHEMICAL REACTION KINETICS 
Circadian regulation of respiration, glycogen, tyrosine 
aminotransferase, and biogenic amines in cultures of 
Tetrahymena a 2:20903 (ANL-76-99) 
ATUCHA REACTOR/FUEL CYCLE 
Argentine-German cooperation on fuel cycle optimization for the 
nuclear power plant Atucha. Burn-up calculations for the 
Atucha nuclear power reactor, 2:19752 (KFK-2257) 
ATWS 
(Anticipated transients without scram.) 
ATWS/REACTOR OPERATION 
Pressurizer model for the simulation of transients in PWR plants, 
2:20090 (MRR-154) 
AURORAE/ELECTRON PRECIPITATION 
Auroral data analysis. Final report, 1 Sep 1974-30 Sep 1975, 
2:21077 (AD-A-020300) 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES/CATALYTIC CONVERTERS 
Analysis of noble metal on automotive exhaust catalysts by 
radioisotope-induce x-ray fluorescence, 2:20425 (CONF-760539- 


Annual catalyst research program report. Appendices. Volume II. 
Annual program status report, Jan-Sep 1974, 2:20428 (PB- 
249909) 


Annual catalyst research program report. Appendices. Volume 
III, 2:20445 (PB-249911) 

Annual catalyst research program report. Appendices. Volume V, 
2:20429 (PB-249912) 

Annual catalyst research program report. Appendices. Volume 
VII. Annual program status report, Jan-Sep 1974, 2:20430 (PB- 
249913) 

Annual catalyst research program report. Summary. Annual 
program status report, Jan-Sep 1974, 2:20427 (PB-249908) 

Autoradiographic techniques to determine noble metal distribution 
in automotive catalyst substrates, 2:20424 (CONF-760539-) 

Defect testing of five catalyst equipped Ford prototype vehicles. 
Volume II. Final report, 2:20431 (PB-250583) 

Evaluation of the NCAC dual catalyst Pinto, 2:20439 

Particulate emissions from prototype catalyst cars. Environmental 
Protection Technology Series, Jun 1974-May 1975, 2:20447 (PB- 
244889) 

Recovery of PT/RH from car exhaust catalysts (Patent), 2:20435 

AUTOMOBILES/DESIGN 

Improving automotive fuel economy with accessory drives, 

2:20416 (ERDA-76-136) 
AUTOMOBILES/ELECTRIC-POWERED VEHICLES 

Overview of electric and hybrid vehicle systems program, 2:20395 

(ERDA-76-136) 
AUTOMOBILES/EXHAUST GASES 

Ambient temperature and vehicle emissions. Final report, 2:20426 
(PB-247692) 

Annual catalyst research program report. Appendices. Volume II. 
Annual program status report, Jan-Sep 1974, 2:20428 (PB- 
249909) 

Annual catalyst research “termed report. Appendices. Volume 
III, 2:20445 (PB-249911) 

Annual catalyst research program report. Appendices. Volume V, 
2:20429 (PB-249912) 

Annual catalyst research program report. Appendices. Volume 
BA —— program status report, Jan-Sep 1974, 2:20430 (PB- 

13) 

EValuation of CVS test procedures. Final report, Jun 1975-Feb 
1976, 2:20438 (PB-251102) 

Particulate emissions from prototype catalyst cars. Environmental 
og Technology Series, Jun 1974-May 1975, 2:20447 (PB- 

AUTOMOBILES/FLYWHEELS 

—" technology for a commuter car, 2:20405 (ERDA-76- 

136) 


AUTOMOBILES/FUEL CONSUMPTION 

Annual catalyst research program report. Appendices. Volume II. 
Annual program status report, Jan-Sep 1974, 2:20428 (PB- 
249909) 

AUTOMOBILES/FUEL ECONOMY 

Benefit-cost methodology for evaluating energy conservation 
programs, 2:20257 (PB-249342) 

EPA fuel economy assessment, 4 20408 (ERDA-76-136) 

Highway vehicle retrofit evaluation. Phase I. Analysis and 
preliminary evaluation results. Volume I: Sections 1 through 3. 
Interim report, May-Oct 1974, 2:20411 (PB-252554) 

Highway vehicle retrofit evaluation. Phase I. Analysis and 
preliminary evaluation results. Volume II: Sections 4 through 13 
pose ndix. Interim report, May-Oct 1974, 2:20412 (PB- 
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Improving automotive fuel economy with accessory drives, 
2:20416 (ERDA-76-136) 

Study to validate automobile drive train modifications that 
improve fuel economy, 2:20415 (ERDA-76-136) 

AUTOMOBILES/HYBRID ELECTRIC-POWERED VEHICLES 

Overview of electric and hybrid vehicle systems program, 2:20395 

(ERDA-76-136) 
AUTOMOBILES/HYBRID SYSTEMS 

Flywheel technology for a commuter car, 2:20405 (ERDA-76- 

136) 
AUTOMOBILES/HYDROGEN FUELS 

Automotive hydrogen storage with magnesium hydride, 2:20453 
(ERDA-76-136) 

AUTOMOBILES/MECHANICAL TRANSMISSIONS 

Hydromechanical, continuously variable transmission, 2:20413 
(ERDA-76-136) 

Study to validate automobile drive train modifications that 
improve fuel economy, 2:20415 (ERDA-76-136) 

Traction-type I.V. transmission, 2:20414 (ERDA-76-136) 

AUTOMOBILES/MODIFICATIONS 

Highway vehicle retrofit evaluation. Phase I. Analysis and 
preliminary evaluation results. Volume I: Sections 1 through 3. 
Interim report, May-Oct 1974, 2:20411 (PB-252554) 

Highway vehicle retrofit evaluation. Phase I. Analysis and 
preliminary evaluation results. Volume II: Sections 4 through 13 
and —- Interim report, May-Oct 1974, 2:20412 (PB- 
252555 

AUTOMOBILES/POLLUTION CONTROL EQUIPMENT 

Reduction of hydrocarbons emissions in carbureted engines 

(Patent), 2:20446 
AUTOMOBILES/RESEARCH PROGRAMS 

Third status seminar: vehicle and traffic technology, 2:20407 

(BMFT-FB-T-76-74) 
AUTOMOBILES/SPARK IGNITION ENGINES 

Progress on the variable-displacement spark-ignition engine, 

2:20388 (SAND-76-8512) 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 

DOT truck program, 2:20410 (ERDA-76-136) 

Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Second quarter report, July 1-September 30, 1976, 2:19206 (FE- 
2307-9) 

AUTOMOTIVE FUELS/ADDITIVES 

Annual catalyst research program report. Appendices. Volume V, 
2:20429 (PB-249912) 

Combustible mixture supply system (Patent), 2:20442 

AUTOMOTIVE FUELS/COMBUSTION PRODUCTS 

Characterization of methanol/gasoline blends as automotive fuel, 

2:20450 (ERDA-76-136) 
AUTOMOTIVE FUELS/HEATING 

Reduction of hydrocarbons emissions in carbureted engines 

(Patent), 2:20446 
AUTOMOTIVE FUELS/PERFORMANCE TESTING 

Characterization of methanol/gasoline blends as automotive fuel, 
2:20450 (ERDA-76-136) 

Evaluation of methyl alcohol as a vehicle fuel extender. Final 
report, 2:20455 (PB-251108) 

Summary of methanol mobile power research investigations, 
2:20449 (ERDA-76-136) 

AUTOMOTIVE FUELS/PHYSICAL PROPERTIES 

Characterization of methanol as an automotive fuel, 2:20451 
(ERDA-76-136) 

AUTOMOTIVE FUELS/RESEARCH PROGRAMS 

Overview of alternative fuels utilization program, 2:20448 
(ERDA-76-136) 

Summary of methanol mobile power research investigations, 
2:20449 (ERDA-76-136) 

AUTORADIOGRAPHS 
See IMAGES 

AUXILIARY SYSTEMS/PERFORMANCE 

HTGR performance under adverse network conditions, 2:19740 
AVR REACTOR/FUEL ELEMENTS 

The behaviour of AVR fuel elements, 2:19735 
AVR REACTOR/RADIATION DOSES 

Radiation load in the AVR test plant, 2:19736 
AVR REACTOR/RADIOACTIVITY 

Origin of the high Zn 65 activities in the cooling gas of the AVR 
reactor, 2:19749 

AZIDES/CHEMISTRY 

are oe of induced unimolecular decomposition for 
development of visible chemical lasers. Quarterly progress 
report, 1 May 1976-1 August 1976, 2:20690 (COO-2920-1) 

AZIDO COMPOUNDS/CHEMISTRY 

a of induced unimolecular ~ ae for 
development of visible chemical lasers. rogress 
report, 1 May 1976-1 August 1976, 2:20690 (COO Dmb1) 








BACILLUS MEGATERIUM/BIOLOGICAL RADIATION 
EFFECTS 


Radiation sensitization of bacterial spores by cis- 
dichlorodiammineplatinum(II) (Bacillus megaterium), 2:20980 
BACILLUS MEGATE TERIUM/SURVIVAL CURVES 
Radiation sensitization of bacterial spores by cis- 
dichlorodiammineplatinum(II) (Bacillus megaterium), 2:20980 
Radiation sensitization of bacterial spores by cis- 
dichlorodiammineplatinum(II) (Bacillus megaterium), 2:20980 
BACILLUS SUBTILIS/BIOLOGICAL RAD IATIO IN EFFECTS 
Genetics (Near and far ultraviolet aiation), 2 OTT (ANL-76-99) 
BACTERIA 
See also BRUCELLA 
ESCHERICHIA COLI 
HAEMOPHILUS 
PNEUMOCOCCUS 
BACTERIA/BIOCHEMISTRY 
Biochemistry, 2:20996 (ANL-76-99) 
gg ee res pig 5 RADIATION EFFECTS 
Formation and repair o J ements: J induced nucleic acid base 
damage in bacteria and mammalian cells. Final re ~ wt 
September 1, 1973-August 31, 1976, 2:20962 (ORO-4155-1) 
BA TA/CHEMICAL IATION EFFECTS 
Formation and repair of gamma-ray induced nucleic acid base 
damage in bacteria and mammalian cells. Final + wo 
September 1, 1973-August 31, 1976, 2:20962 (ORO-4155-1) 
BA RIA/CYTOLOGY 
Laser applications and anticipated laser ae in ra "te, 
— and sorting of mammalian cells, 2:20917 (LA-U 


) 
BACTERIA/PHOTOSYNTHESIS 
Characterization of light-harvesting bacteriochlorophyll-protein 
complexes from ‘~~ ccna bacteria, 2:20909 (LBL-5512) 
BACTERIA/RESPIRATION 
Biochemistry, 2:20996 (ANL-76-99) 
BACTERIOPHAGES/MUTATIONS 
Comparison of alkylating agent and radiation carcinogenesis: some 
aspects of the ible involvement of effects on DNA, 2:20976 
BANANA REGIME/DIFFUSION 
Multispecies diffusion coefficients in the Pfirsch-Schluter and 
banana regimes for all temperature and mass ratios, 2:21401 
(CEA-CONF-3420) 
BANGLADESH/ELECTRIC POWER 
a” power planning study for Bangladesh, 2:19839 


(Bhabha Atomic Research Center.) 
BARC/RESEARCH PROGRAMS 
Catalogue of theses, 2:21466 (INIS-mf-3123) 
BARI IONIC ATOMS 
New determination of the 7p mass from pionic-atom transition 
energies, 2:21128 
BARI -RAY EMISSION ANALYSIS 
Elemental analysis of coal by proton-induced x-ray emission 
analysis, 2:19218 (CONF-760539-) 
BARIUM OXIDES/TRANSITION TEMPERATURE 
Superconductivity of polar multi-valley semiconductors and 
semimetals, 2:21229 
BARYON RESONANCES/PHOTOPRODUCTION 
Search for the associated production of charmed baryon and 
meson states by a 9.3-GeV photon beam, 2:21122 
BASEBALL DEVICES/FUEL PELLETS 
Ammonia-pellet generation system for the Baseball II-T target 
lasma experiment, 2:21268 
BATTERIES IC) 
See ELECTRIC BATTERIES 
BCR PROCESS/ENVIRONMENTAL EFFECTS 
Fuel gas environmental impact: Phase report. Report for 1 Jul 
1973-1 Nov 1974, 2:19184 (PB-249454) 
BEAGLES/BIOLOGICAL RADIATION EFFECTS 
Division of ent feo, and Medical Research annual report, 1975, 
2:20992 (ANL-76- 
BEAM wpe MAGNETS/FABRICATION 
Permanent awe ap 2:20748 (LA-UR-76-1986) 
BEAM INJ (e) Y ASSESSMENT 
Ion source and injector develo; 2 (Survey of several 
laboratories), 2:20751 (CONF-760942-22) 
BEAM INJECTION HEATING/BEAM NEUTRALIZATION 
Current neutralization and amplification as electron beams are 
injected into plasma-filled waveguides, 2:21257 
BEAM-PLASMA SYSTEMS/CYCLOTRON INSTABILITY 
Kinetic instability of cyclotron harmonic waves in a beam-plasma 
system, 2:21345 
BEAM-PLASMA SYSTEMS/ELECTROMAGNETIC 
RADIATION 
Interaction of electromagnetic waves with bounded plasmas 
moving perpendicular to the plane of incidence, 2: 51380 


BIBLIS-3 REACTOR/CONSTRUCTION / 


BEAM-PLASMA SYSTEMS/FOCUSING 
Super-strong focusing of an intense relativistic electron beam by 
an annular laser beam, 2:21311 
BEAM-PLASMA SYSTEMS 
Plasma density measurements in a 
BEAM-PLASMA SYSTEMS/P. 
Threshold of lower hybrid parametric instability in a modulated 
electron-beam: Bann system, 2:21347 
BEAM-PLASMA /PLASMA DIAGNOSTICS 
Study of electron-beam-produced plasmas by fast photography 
and emission spectroscopy, 2:21293 
BEAM-PLASMA SYSTEMS/PLASMA WAVES 
Excitation of surface waves in an ion-beam plasma and 
compression of a neutralized ion beam, 2:21367 
Harmonic generation in a radially limited unstable beam-plasma 
system, 2:21377 
BEAM-PLASMA SYSTEMS/RELATIVISTIC BEAM INJECTION 
Current neutralization and amplification as electron beams are 
sateen into plasma-filled waveguides, 2:21257 
-PLASMA SYSTEMS/SOLITONS 


Numerical simulations of one-dimensional solitons, 2:21383 
BEAM-PLASMA SYSTEMS/WAVE PROPAGATION 
Brewster angle for an E-polarized electromagnetic wave 
interacting with a moving dielectric medium, 2:21315 
ECOLOGY 


Variations in energy content of some carabid beetles in eastern 
2:20933 


BELLOWS/FAILURES 
Materials Science Division coal technology seventh quarterly 
report, April-June 1976 (Gasification plant materials), 2:19165 
(ANL-76-111 
BELT PINCH/RESEARCH PROGRAMS 
Plasmas at Garching. An overview of work at Germany's plasma 


~ ics centre, 2:213 
B OPTICAL PROPERTIES 
Precise characterization of the Raman nonlinearity in benzene 
using nonlinear interferometry, 2:20619 
BENZENEDICARBONIC ACID-PARA 
See TEREPHTHALIC ACID 
BERKELEY SYNCHROCYCLOTRON/OPERATION 
184-inch synchrocyclotron, 2:20738 (LBL-5370) 
BERKELEY SYNCHROCYCLOTRON/RESEARCH PROGRAMS 
184-inch synchrocyclotron, 2:20738 (LBL-5370) 
BERKELIUM/SOLVENT EXTRACTION 


Investigation of the separation of transplutonium elements with 
phosphororganic extractants, 2:20635 
Thermodynamic functions for complexing of M** aq ions (M = 
Pu to Fm), 2:20636 
BERKELIUM FLUORIDES/CHEMICAL REACTION KINETICS 
Thermodynamic study of actinide fluoride complexation, 2:20658 
BERYLLIUM/CRYSTAL DEFECTS 
Study of defects in metals with positive muons, 2:20564 (SAND- 
76-9054) 
BERYLLIUM/ISOTOPE RATIO 
Relative abundances of galactic cosmic ray. Be’, Be® and Be", 
2:21041 (AED-Conf-75-696-000) 
BERYLLIUM 9 TARGET/DEUTERON REACTIONS 
Neutron dose rate for low-energy deuterons on beryllium, 2:21210 
BERYLLIUM 9 TARGET/PROTON REACTIONS 
Production of high-mass muon pairs in proton-nucleus collisions at 
400 GeV, 2:21123 


BERYLLIUM COMPOUNDS/BIBLIOGRAPHIES 


Fluorberyllate glasses and crystals: a bibliography, 2:20598 
(UCRL-52119) 
BERYLLIUM FLUORIDES/BIBLIOGRAPHIES 
Fluorberyllate glasses and crystals: a bibliography, 2:20598 
(UCRL-52119) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BEVALAC/ACCELERATOR FACILITIES 
Bevatron/Bevalac, 2:20736 (LBL-5370) 
BEVALAC/OPERATION 
Bevatron/Bevalac, 2:20736 (LBL-5370) 
BEVALAC/RESEARCH PROGRAMS 
Bevatron/Bevalac, 2:20736 (LBL-5370) 
BEVATRON 
(6.2-GeV proton synchrotron at LBL.) 
BEVATRON/ACCELERATOR FACILITIES 
Bevatron/Bevalac, 2:20736 (LBL-5370) 
BEVATRON/OPERATION 
Bevatron/Bevalac, 2:20736 (LBL-5370) 
BEVATRON/RESEARCH PROGRAMS 
Bevatron/Bevalac, 2:20736 (LBL-5370) 
BIBLIS-3 REACTOR/CONSTRUCTION 
Public announcement of the erection and operation of the Biblis-C 
reactor, 2:19712 





BIBLIS-3 REACTOR/REACTOR LICENSING / 


BIBLIS-3 REACTOR/REACTOR LICENSING 
German Bundesta; i 2 re — —_ session, 2:19818 
BIBLIS-4 REACT OR/REA 
German Bundestag. a hic ae 2th session, 2:19818 
BIBLIS-A REACTOR/REA R OPERATI 
Operational experience with mechanical ~ ht and armatures 
in the on power station at Biblis, 2:19688 (AED-Conf-76- 
050-014 
BI-GAS PROCESS/PILOT PLANTS 
Safety assurance study of high Btu >. gasification pilot plants. 
Interim report, 2: fated. —_— 
BILE ACIDS/BIOSYNTH. 
Stable isotope studies: oe (3C studies on bile acids and 
bile salts), 2:20927 (ANL-76-99) 
BILE ACIDS/LABELLING 
Stable isotope studies: introduction (1°C studies on bile acids and 
bile salts), 2:20927 (ANL-76-99) 
BILE ACIDS/METABOLISM 
Stable isotope studies: introduction ('*C studies on bile acids and 
bile salts), 2:20927 (ANL-76-99) 
BINARY STARS/COSMIC X-RAY SOURCES 
Model for the x-ray nova A0620-00, 2:21058 (N-76-19018) 
BINARY STARS/MAGNETIC FIELDS 
= generation of a magnetic field in a binary system, 
2:21 
BINARY STARS/SPECTROPHOTOMETRY 
= ae and radius of the white dwarf Stein 2051B, 
BIOADSORBENTS/PRODUCTION 
Some properties and development of cultivated bioadsorbent, 
19407 


2: 
BIOCHEMISTRY 
Biochemistry, 2:20996 (ANL-76-99) 
Division of Biological and Medical Research annual report, 1975, 
2:20992 (ANL-76-99) 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
BIOLOGICAL RADIATION EFFECTS/DOSE-RESPONSE 
RELATIONSHIPS 
Radiation toxicity in dogs (Gamma radiation), 2:20993 (ANL-76- 


99) 
BIOLOGICAL REPAIR/GENETIC CONTROL 
Inherited DNA repair defects in H. sapiens: their relation to uv- 
associated processes in xeroderma pigmentosum, 2:20968 
BIOLOGICAL (SHIELDS 
Prediction of increased gamma fields after application of a radon 
ae on concrete surfaces (Covering uranium mice tailings), 
2:19437 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also P. TS 
BIOMASS/ENERGY CONVERSION 
Perspectives in energy: 1976, 2:20202 (CES-17) 
BIOMASS/ENERGY SOURCES 
Energy and Resource Planning Group annual report for FY 1976 
(Using Stanford Research Institute Energy Model), 2:20206 
(UCRL-50029-76) 
BIOMEDICAL RADIOGRAPHY/DATA PROCESSING 
Enhancement of digital images by modeling two-dimensional 
surfaces, 2:20795 (UCRL-78591(Rev.1)) 
BIOMEDICAL RADIOGRAPHY/DIAGNOSTIC TECHNIQUES 
Dynamic tomography in dentistry, 2:20935 (CONF-760539-) 
BIOMEDICAL RADIOGRAPHY/RADIATION HAZARDS 
Reducing patient exposure to ionizing radiation: is it really 
necessary, 2:2 
BIOPHYSICS 
Division of Biological and Medical Research annual report, 1975, 
2:20992 (ANL-76-99) 
BIOSYNTHESIS/GENETIC CONTROL 
Accuracy in genetic translation (Role of codons in amino acid 
synthesis), 2:20926 (UCRL-Trans-11199) 
BIS-CHLOROETHYLAMINE 
See NITROGEN MUSTARD 
BISMUTH/NEUTRON DIFFRACTION 
Determination of scattering lengths and magnetic spin rotations by 
neutron interferometry, 2:20516 (CONF-760715-P2) 
BISMUTH/SUPERCONDUCTIVITY 
we of metal and metal-polymer organosols, 


BISMUTH 209 TARGET/NEUTRON REACTIONS 
Study of the spin-orbit term of the spherical optical model 
potential by large angle fast neutron elastic scattering angular 
distribution measurements, 2:21175 (CONF-760715-P2) 
BISMUTH 214/AEROSOL MONITORING 
Study of uranium mine aerosols, 2:19439 (CEA-R-4743) 
BISMUTH ALLOYS/CORROSIVE EFFECTS 
Temperature gradient compatibility tests of some refractory 
metals and alloys in bismuth and bismuth-lithium solutions, 
2:20549 (ORNL/TM-5503) 
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BISMUTH ALLOYS/SUPERCONDUCTIVITY 
— of metal and metal-polymer organosols, 


BISMUTH OXIDES/TRANSITION TEMPERATURE 
Superconductivity of polar multi-valley semiconductors and 
semimetals, 2:21229 
BLACK HOLES/EVAPORATION 
Charge asymmetry of the universe as a consequence of 
evaporation of black holes and of the asymmetry of the weak 
interaction, 2:21073 
BLACK SHALES/STRATIGRAPHY 
— ic report of the Maquoketa Shale, New Albany Shale, and 
en Group rocks in the Illinois Basin as potential solid waste 
itory sites, 2:19431 (Y/OWI/SUB-7062/1) 
BLAN (BREEDING) 
See BREEDING BLANKETS 
BLOOD CELLS 
See also ERYTHROCYTES 
LEUKOCYTES 
BLOOD CELLS/CYTOLOGY 
Evaluation of the mechanisms of energy-related toxic agents on 
the mammalian hematopoietic system using flow 
microfluorometric analysis. Progress report, January 1- 
ee 30, 1976, 2:20916 (LA-6601-PR) 
— FORMATION/AGE DEPENDENCE 
Bp bee research, 2:20944 (ANL-76-99) 
WN/HEAT TRANSFER 
aa of select Mod-1 semiscale blowdown heat transfer tests. 
Final report (PWR), 2:20061 (EPRI-NP-206) 
Experimental study of depressurization and emergency coolin 
rsec and Omega loops (PWR), 2:20057 (CEA-CONF-3399 3 
Prediction of the semiscale blowdown heat transfer test S-02-8 
(NRC Standard Problem Five) (PWR), 2:20062 (EPRI-NP-212) 
BLOWDOWN/PRESSURE DROP 
Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report, 2:20097 (PB-247784) 
Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report period ending December 
31, 1975 (BWR; PWR), 2:20098 (PB-249926) 
BLOWDOWN/TWO-PHASE FLOW 
Modified Bernoulli equation for the calculation of the fluid 
dynamics of the region of subcooled water, 2:20078 (IRS-W-18) 
BOHUNICE A-1 REACTOR/PRESSURE VESSELS 
Requirements for the material for the Al nuclear reactor pressure 
vessel, 2:19751 (BISI-14066) 
BOHUNICE A-1 REACTOR/PRIMARY COOLANT CIRCUITS 
Material and technological problems of tubing and fitting of the 
Al nuclear power station primary circuit, 2:20464 (BISI-14065) 
BOHUNICE A-1 REACTOR/REACTIVITY 
Methodology of monitoring reactivity in reactor KS-150, 2:19755 
BOILERS/AIR POLLUTION ABATEMENT 
Experimental studies on the feasibility of in-furnace control of SO2 
and NO/sub x/ emissions from industrial stokers, 2:20825 (NP- 


21269) 
BOILERS/HYDROGEN FUELS 
Method of and apparatus for improved methanol operation of 
combustion systems (Patent), 2:20437 
BOILING DETECTION/DATA ACQUISITION SYSTEMS 
Fast CAMAC based data acquisition and processing system for a 
local boiling experiment in sodium, 2:19769 (EUR-5485) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE MARROW CELLS/BIOLOGICAL RADIATION EFFECTS 
Radiation toxicity in dogs (Gamma radiation), 2:20993 (ANL-76- 
99 


BONE MARROW CELLS/FREEZING 
Role of intracellular freezing in the death of cells cooled at 
upraoptimal rates (Preservation of erythrocytes, bone marrow 
cells, and yeasts by freezing), 2:20949 (CONF-760865-1) 
BONE MARROW CELLS/PRESERVATION 
Role of intracellular freezing in the death of cells cooled at 
supraoptimal rates (Preservation of erythrocytes, bone marrow 
cells, and yeasts by freezing), 2:20949 (CONF-760865-1) 
— TISSUES/CHEMICAL COMPOSITION 
pplication of Gd-153 to static and dynamic transmission studies 
(Photon transmission scanning), 2:20930 (CONF-760539-) 
named in photon absorptiometric determination of bone mineral 
and body composition, 2:20928 (CONF-760539-) 
BONE TISSUES SITY 
Gamma ray scattering for density determinations (Photon 
transmission scanning), 2:20929 (CONF-760539-) 
BONE TISSUES/NEOPLASMS 
Ex . oo? radiation pathology and oncology, 2:21010 (ANL- 
BONE TISSUES/PHOTON TRANSMISSION SCANNING 
Gamma ray scattering for density determinations (Photon 
transmission scanning), 2:20929 (CONF-760539-) 
Progress in photon absorptiometric determination of bone mineral 
and body composition, 2:20928 (CONF-760539-) 
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BONE TISSUES/RADIONUCLIDE KINETICS 
Therapy of metal poisoning (Lead compounds, plutonium 
isotopes), 2:21015 (ANL-76-99) 


See SKELETON 
BOOTSTRAP MODEL/DUALITY 
sone dual bootstrap model and hadron collisions, 2:21146 
P MODEL/S ETRY BREAKING 
Topological dual bootstrap model and hadron collisions, 2:21146 
BOR-60 REACTOR/STEAM GENERATORS 
Modular steam generators for nuclear power plants, 2:19709 
BORANES/EL ICAL PROPERTIES 
Radiation chemistry of plastic crystals. Annual progress rt, 
November 1, 1975-October 31, 1976, 2:20644 (ORO-3781.13) 
BORANES/OPTICAL PROPERTIES 
Radiation chemistry of plastic crystals. Annual progress report, 
November 1, 1975-October 31, 1976, 2:20644 (ORO-3781-13) 
BOREHOLE LINKING 
we ee of underground coal gasification, 2:19191 (UCRL- 
1 
BOREHOLES/PLUGGING 
Plugging wells for abandonment: a state-of-the-art study and 
recommended procedures, 2:19428 (Y/OWI/SUB-76/99068) 
BOREHOLES/WELL LOGGING 
LASL Hot Dry Rock Geothermal Project. Progress report, July 
1, 1975-June 30, 1976, 2:19597 (LA-6525-PR) 
BORON/IMPURITIES 
Determination of impurities in boron by x-ray spectroscopy, 
2:19488 (CONF-760539-) 
BORON/X-RAY SPECTROSCOPY 
Determination of impurities in boron by x-ray spectroscopy, 
2:19488 (CONF-760539-) 
BORON 10 TARGET/NEUTRON REACTIONS 
Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 
Neutron standards and their application, 2:21162 (CONF-760715- 
P2) 
Structure studies of 7Li, *Li, ''B and '*B from elastic scattering 
of neutrons, 2:21164 (CONF-760715-P2) 
BORON 11 TARGET/NEUTRON REACTIONS 
Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 
Structure studies of 7Li, *Li, ''B and '*B from elastic scattering 
of neutrons, 2:21164 (CONF-760715-P2) 
BORON CARBIDES/PHYSICAL RADIATION EFFECTS 
LMFBR reference control materials. Semiannual report, January- 
June 1976, 2:19993 (HEDL-TME-76-63) 
BORON IONS/COLLISIONS 
Versatile computational capability for ion-solid interactions, 
2:21089 (SAND-76-0264(Vol.2)(No.2)) 
BORON ISOTOPES/LASER ISOTOPE SEPARATION 
Method of exciting an isotope mixture (Patent), 2:19341 
BORON OXIDES/PHASE STUDIES 
— of americium oxides with threevalent metal oxides, 
2:20582 
BOTTOMING CYCLES/EFFICIENCY 
Bottoming cycle gives more power with same fuel, 2:19618 
BOTTOMING CYCLES/FUEL ECONOMY 
Bottoming cycle gives more power with same fuel, 2:19618 
BOXCAR EVENT/GROUND MOTION 
Surface motion induced by nuclear explosions beneath Pahute 
Mesa. Part I. Halfbreak, Greeley, Scotch, Boxcar events, 
2:20807 (SLA-74-0348) 
BRAiN/METABOLISM 
Differential hormonal regulation of L-glycerol-3-phosphate 
dehydrogenase in rat brain and skeletal muscle, 2:20911 
(UCLA-12-1107) 
BRAIN/RADIOISOTOPE SCANNING 
Applications of a Ga-68/Ge-68 generator system to brain imaging 
using a multiwire 1 —r chamber positron camera, 
2:20938 (CONF-760539-) 
BRAUNSCHWEIG EXPERIMENTAL REACTOR 
See FMRB REACTOR 
BRAUNSCHWEIG RESEARCH REACTOR 
See FMRB REACTOR 
BRAYTON CYCLE POWER SYSTEMS/DESIGN 
BIPS-FS preliminary design, miscellaneous notes, 2:19499 (TID- 
27261 


BIPS GDS miscellaneous, design notes, 2:19498 (TID-27260) 
Brayton Isotope Power System (BIPS). Phase I. First annual 
technical report, 2:19491 (SAN-1123-76/1) 
BRAYTON CYCLE POWER SYSTEMS/MECHANICAL 
VIBRATIONS 
Natural frequency analysis of the BIPS, 2:19495 (TID-27254) 
BRAYTON CYCLE POWER SYSTEMS/QUALITY ASSURANCE 
Brayton Isotope Power System, Design Integrity Checklist (BIPS- 
DIC), 2:19497 (TID-27259) 


BUILDINGS/BIOLOGICAL SHIELDS / 


BRAYTON CYCLE POWER SYSTEMS/SIMULATION 
Transient analysis Brayton Isotope Power System supplement I, 
2:19494 -27253 
BRAYTON CYCLE POWER SYSTEMS/SPECIFICATIONS 
Specification for Brayton Isotope Power S (BIPS) electrical 
output power characteristics, 2:19493 (SC-76-312008) 
ystem design specification Brayton Iso Power System 
EDS, Flight System (FS), and Ground Demonstration System 
GDS), 2:19492 (SC-76-311742A) 
BRAYTON CYCLE POWER SYSTEMS/WELDED JOINTS 
Loop containment (joint integrity) assessment Brayton Isotope 
Power System flight system, 2:19496 (TID-27258) 
(CIRCUIT) 


BREAKERS 
See CIRCUIT BREAKERS 
REASTS 


See MAMMARY GLANDS 
BREEDING BLANKETS/DESIGN 
Mirror reactor blankets (Blanket SERITY a for hybrid reactors 


and commercial power reactors), 2:21410 (UCID-17083(Rev.1)) 
BREEDING BLANKETS/INVENTORIES 
Tritium inventory in a thermal fusion reactor blanket, 2:21406 
BREEDING B ETS/NEUTRON TRANSPORT 
INDRA: a program system for calculating the neutronics and 
hotonics characteristics of a fusion reactor blanket, 2:21408 
IPP-4/137) 
BREEDING BLANKETS/PHOTON TRANSPORT 
INDRA: a program system for calculating the neutronics and 
photonics characteristics of a fusion reactor blanket, 2:21408 
(IPP-4/137) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES/CORROSIVE EFFECTS 
Corrosivity of geothermal brines. Progress report for period 
ending June 1976, 2:20550 (ORNL/TM-5688) 
Modeling the temperature-dependent scale accumulation from 
eothermal brine, 2:19596 (UCRL-52145) 
BROMINATED ALIPHATIC HYDROCARBONS/ELECTRON- 
MOLECULE COLLISIONS 
Prediction of low energy molecular Rydberg states from 
Feshbach resonance spectra, 2:21106 
BROMINE/X-RAY EMISSION ANALYSIS 
Elemental analysis of coal by proton-induced x-ray emission 
analysis, 2:19218 (CONF-760539-) 
BROMODEOXYURIDINE 
See BUDR 


BRUCELLA/ANTIGEN-ANTIBODY REACTIONS 
ee of the indirect enzyme-labeled antibody microtest to 
the detection and surveillance of animal diseases (Brucellosis, 
cholera, and trichinosis in cattle and swine), 2:20954 (LA-UR- 
76-1983) 
BRUNSBUETTEL REACTOR 
Shutdown for Kernkraftwerk Brunsbuettel rejected, 2:19684 
BRUNSBUETTEL REACTOR/REACTOR LICENSING 
Recommendation of the Reaktor-Sicherheitskommission during 
the 103rd meeting on March 19th, 1975, 2:19671 
BRUNSBUETTEL REACTOR/REACTOR OPERATION 
Application for the decomissioning of the Kernkraftwerk 
Brunsbuettel rejected, 2:19679 
BRUNSBUETTEL REACTOR/SPENT FUEL STORAGE 
Inspection of the files rejected, 2:19385 
BUDGETS/COMPUTER CODES 
Procurement module for a MIS: user’s manual (PROQ, on-line 
interactive program for management information system), 
2:21469 (ORNL/TM-5693) 
BUDR 
(Bromodeoxyuridine.) 
BUDR/PHOTOLYSIS 
Repair of human DNA: radiation and chemical damage in normal 
and xeroderma pigmentosum cells, 2:20967 
BUILDING MATERIALS 
See also CONCRETES 
BUILDING MATERIALS/SOLAR DRYING 
Application of solar energy to the supply of hot water to 
manufacture cement blocks, 2:19562 (CONF-760655-) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Cost benefit of utilizing thermal storage for peak —— power 
leveling. ey report, 2:19544 (AD-A-017297) 
Optimization of energy usage in military facilities (Phase 1). 
Interim report, Nov 1974-Jul 1975, 2:20356 (AD-A-019107) 
BUILDINGS/BIOLOGICAL SHIELDS 
Prediction of increased gamma fields after application of a radon 
barrier on concrete surfaces (Covering uranium mice tailings), 
2:19437 





BUILDINGS/CONTAMINATION / 


BUILDINGS/CONTAMINATION 
Cleanup of radioactive contamination at Port Hope, 2:19438 
BUILDINGS/COOLING LOAD 

Procedure for determining heating and cooling loads for 
computerizing energy calculations: algorithms for building heat 
transfer subroutines, 2:20361 

BUILDINGS/COOLING SYSTEMS 

Lighting and thermal operations. Energy management action 
program for commercial-public-industrial buildings, 2:20358 
(PB-245047) 

BUILDINGS/DECONTAMINATION 
Cleanup of radioactive contamination at Port Hope, 2:19438 
BUILDINGS/ENERGY CONSERVATION 

Energy conservation. Part II. oe (a bibliography with 
abstracts). Report for 1964-May 1976 (116 Citations), 2:20357 
(NTIS/PS-76/0403) 

BUILDINGS/ENERGY CONSUMPTION 

Building energy authority and — survey: state activity. 

Final report, 2:20294 (PB-250858) 
BUILDINGS/ENERGY STORAGE 

Cost ogy of utilizing thermal storage for peak coolin ng wer 

leveling. pre report, 2:19544 (AD-A-0172 5 
BUILDINGS/HEAT L 

A prototype semi-automated system for measuring air infiltration 
in “er using sulfur hexafluoride as a tracer. Final technical 
note, 2:20360 (PB-250958) 

BUILDINGS/HEAT RECOVERY 

Solar heat = integrated heat recovery: energy conservation 

for new itals, 2:19549 
BUILDINGS/HEATING 

Fuel selection study for Fort Leonard Wood, Missouri. Volume 1. 
Final report, 2:20363 (AD-A-014951) 

Lighting and thermal operations. Energy management action 
program for commercial-public-industrial buildings, 2:20358 
(PB-245047) 

BUILDINGS/HEATING LOAD 

Procedure for determining heating and cooling loads for 
computerizing energy calculations: algorithms for building heat 
transfer subroutines, 2:20361 

BUILDINGS/LIGHTING SYSTEMS 

Lighting and thermal operations. Energy management action 
program for commercial-public-industrial buildings, 2:20358 
(PB-245047) 

BUILDINGS/ROOFS 

Effect on insulation on the surface yom of roof 

membranes. Final py a 2:20359 (PB-250857) 
BUILDINGS/SEISMIC EFFECTS 

Ground motion and building damage from underground nuclear 

detonations, 2:20815 (UCRL-78745) 
BUILDINGS/SOLAR SPACE HEATING 

Cost benefit of utilizing thermal storage for peak cooling wad 
leveling. Supplementary report, 2:19544 (AD-A-017297) 

Solar heat pump integrated heat recovery: energy conservation 
for new hospitals, 2:19549 

BUILDINGS/SPACE HEATING 

Optimization of energy usage in military facilities (Phase 1). 

Interim report, Nov 1974-Jul 1975, 2:20356 (AD-A-019107) 
BUILDINGS/THERMAL INSULATION 

Effect on insulation on the surface temperature of roof 

membranes. Final report, 2:20359 (PB-250857) 
BUILDINGS (CONTAINMENT) 

See CONTAINMENT BUILDINGS 
BUNKER OILS 

See RESIDUAL FUELS 
BURNERS/HYDROGEN FUELS 

Method of and apparatus for improved methanol operation of 
combustion systems (Patent), 2:20437 

BURNERS/OPERATION 
Gas generator research and development, TRI-GAS Process. 
Interim anes, July 1, 1975-June 30, ae 2:19170 (FE-1527-17) 
BURNUP/COMPUTER CALCULATION: 
Analytical jae st for solving depletion tions, 2:19877 
BURNUP/THREE-DIMENSIONAL anette 

Burnup analysis of the power reactor. 2. Analysis of co 

performance of JPDR-1 by FLORA, 2: 19661 GAERI. M-6233) 
BURST CAN DETECTION 

See FAILED ELEMENT DETECTION 
BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 
BUSES/HYDROGEN FUELS 

Hydrogen powered mass transit system, 2:20454 (ERDA-76-136) 

BUSHINGS 

Bushing means for passin g an electric wire through a reactor 
containment building - atent), 2:19902 

BUTADIENE/SUPERCONDUCTIVITY 
— wan metal and metal-polymer organosols, 


BWR TYPE REACTORS 
See also BRUNSBUETTEL REACTOR 
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DODEWAARD REACTOR 
JPDR REACTOR 
MILLSTONE-1] REACTOR 
PHILIPPSBURG-1 REACTOR 
PILGRIM-I1 REACTOR 
RWE-BAYERNWERK REACTOR 
TARAPUR-1 REACTOR 
TARAPUR-2 REACTOR 
WUERGASSEN REACTOR 

BWR TYPE REACTORS/BLOWDOWN 

Evaluation of pressure drop across area changes durin ng 
blowdown. Ganeoce progress report, 2:2 97 (PB-247784) 

Evaluation of pressure drop across area changes during 
blowdown. | moe pr rogress report period ending December 
31, 1975, 2:20098 (PB-249926) 

Modified Bernoulli equation for the calculation of the fluid 
dynamics of the region of subcooled water, 2:20078 (IRS-W-18) 

BWR TYPE REACTORS/CONTAINMENT BUILDINGS 

Analyses of the dynamic behaviour of nuclear installation under 
external loads. Earthquake loading of the BWR-72 reactor 
building, calculated by the Finite Element programme system 
ASKA, 2:20079 (IRS-W-19) 

BWR TYPE REACTORS/CONTAINMENT SPRAY SYSTEMS 

Review of literature on catalytic recombination of hydrogen- 
oxygen (Removal of hydrogen from containment atmosphere 
following LWR blowdown), 2:20092 (ORNL/MIT-S5S5) 

BWR TYPE CTORS/CONTAINMENT SYSTEMS 
Analysis of BWR pressure suppression pool dynamics, 2:20102 
(UCRL-78694) 
BWR TYPE REACTORS/FUEL ASSEMBLIES 
——. — with accurately positioned fuel-batteries (Patent), 
BWR TYPE REACTORS/FUEL CYCLE 

Development of the fuel-cycle —_ in nuclear power stations 
with light-water reactors, 2:1968 

Method of comer geek of the fuel — of a boiling-water 
reactor A eye tent), 2:19673 

BWR TYP. CTORS/FUEL ELEMENT CLUSTERS 
Zitcaloy spacer grid for boiling light water reactors, 2:19666 (RT/ 
BWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Quarterly progress report on the creepdown and collapse of 
Zircaloy Fuel Cladding Program sponsored by the NRC 
Division of Reactor Safety ta January-March 1976, 
2:20094 (ORNL/NUREG/TM-S1) 

Quarterly progress report on the creepdown and collapse of 
Zircaloy fuel cladding program sponsored by the NRC Division 
of Reactor ony 4 Research, April-June 1976, 2:20095 (ORNL/ 
NUREG/TM-S52 

BWR TYPE REACTORS/FUEL ELEMENTS 

Connection between end = and rods in a BWR fuel element, 

2:19667 (RT/ING-75-1 


Method for conditioning Stas fuel (Patent), 2:19670 
BWR TYPE REACTORS/FUEL POOLS 
— spent-fuel storage pool design and construction, 
BWR TYPE REACTORS/FUEL RODS 
Effects of the thermal resistance at the cold gap on the behaviour 
of LWR reactors Cpe Seger operation and in cases of 


accidents, 2:19658 (AED-Conf-75-537-001) 

Fuel element for nuclear reactors (Patent), 2:19358 
BWR TYPE REACTORS/L' COOLANT 

— tion of jet pump BWR junction flows in LOCA problem, 

(RT/ING-75-20) 

BWR TYPE REACTORS/MELTDOWN 

Constitution and reaction behaviour of LWR-components at core- 
eetens waar conditions, 2:20084 (KFK-2242) 
BWR TYPE REACTORS/MISSILE PROTECTION 
Safety device for nuclear reactors (Patent), 2:20103 
BWR TYPE REACTORS/ON-LINE CONTROL SYSTEMS 

aia namic simulation of a boiling water nuclear reactor, 2:19675 

TYPE REACTORS/PRESSURE SUPPRESSION 

eaten a on mixed condensation, 2:20118 
BWR TYPE REACTO ELS 

KRUPP thermal peer system using a hot liner in prestressed 

concrete pressure vessels for nuclear reactors, 2:1 
State of 4 (MRR 133) of LWR reactor monitoring methods, 
2:19994 (MRR-153 

Water a pe nl device for a reactor vessel (Patent), 
BWR TYPE REACTORS/PUMPS 

Andritz main coum m ie Aly and BWR plants, 2:19681 
BWR TYPE REACTO) INTERNALS 

Fuel element skeleton Patents 24 2: 19669 
BWR TYPE REACTORS/REACTOR KINETICS 

MEKIN: MIT-EPRI nuclear reactor core kinetics code. Final 


t FYPE REACTORS/REAC 
BWR REACTORS/REACTOR SAFETY 
= panes of reports on research s; red by the NRC Office 
tory Research, November 1975-June 1976, 
2: 20053 (OR G/NSIC-130) 
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BWR TYPE REACTORS/REACTOR SIMULATORS 
Analog computer model of a nuclear power station with boiling- 
water reactor, 2:19663 (MRR-156) 
BWR TYPE REACTORS/SPENT FUEL STORAGE 
Design objectives for light water spent fuel storage facilities at 


nuclear power plants, 2:19676 
BWR TYPE REACTORS GENERATORS 


/STEAM 
Steam generator (Patent), 2:19674 
a 2 E REACTORS/STEAM SYSTEMS 

food pected rot with Ape (Patent), 2:19672 


BWR’ TYP 
Studies on Pn ct feedback effects following the failure 
rf son heat sink in a BWR reactor, 2:20053 (AED-Conf-76- 
BWR TYPE REACTORS/TWO-PHASE FLOW 
Experimental methods in two-phase flow studies. Final report, 
2:19665 (PB-252227) 


Cc 


CADARACHE RAPSODIE REACTOR 
See RAPSODIE REACTOR 
CADMIUM/ABSORPTION SPECTROSCOPY 
Analytical method for determination of the decontamination 
oo - an evaporation plant for radioactive waste water, 
CADMIUM/BIOLOGICAL EFFECTS 
Effect of arsenic and cadmium on the growth rate and nutrient 
—— rates of Asterionelia formosa, 2:20882 (ANL-75- 


60(Pt.3)) 
CADMIUM/DOPPLERONS 
Magnetic-field dependence of the electron-phonon interaction in 
cadmium, 2:20527 
CADMIUM/ELECTRON-PHONON COUPLING 
Magnetic-field lence of the electron-phonon interaction in 
cadmium, 2:2! 
CADMIUM, PIONIC ATOMS 
New determination of the 7p mass from pionic-atom transition 
energies, 2:21128 
CADM OOT ABSORPTION 
Effects of phosphorus on cadmium u _— and distribution in 
soybeans, 2:21020 (ANL-75-60(Pt.3)) 
CADMIUM/X-RAY EMISSION ANALYSIS 
Elemental analysis of coal by proton-induced x-ray emission 
is, 2:19218 (CONF-760539-) 
CAD 109/CALIBRATION STANDARDS 
Development of the National Bureau of Standards low-energy- 
ee radioactivity standards, 2:21209 (CONF- 
CADMIUM 109/RADIATION SOURCES 
Development of the National Bureau of Standards low-energy- 
Saat aa radioactivity standards, 2:21209 (CONF- 
CADMIUM ALLOYS/PHASE STUDIES 
Quantitative thermal analysis. Possibilities for evaluating the 
quantitative thermal analysis of binary systems, applied to 
a, y measurements performed on lead/cadmium alloys, 
2:20478 (IS-Trans-95) 
‘ADMIUM CHLORIDES/BIOLOGICAL EFFECTS 
Effects of mercury, cadmium, and lead salts on regeneration and 
ecdysis in the fiddler crab, Uca pugilator, 2:21023 
CAD COMPOUNDS/EXCITO is 
Characteristics of the influence of impurities with partly filled 3d 
states on excitons in CdTe, 2:20533 
CADMIUM COMPOUNDS/MAGNETIC SUSCEPTIBILITY 
Characteristics of the influence of cc with partly filled 3d 
states on excitons in CdTe, 2:2053 
CADMIUM COMPOUNDS/PHOTOLUMINESCENCE 
Characteristics of the influence of impurities with partly filled 3d 
states on excitons in CdTe, 2:20533 
CADMIUM TELLURIDES/LUMINESCENCE 
Cathodoluminescence studies of the 1.4 eV bands in CdTe, 
2:20612 (SAND-76-5472) 
CADMIUM TELLURIDES/PHYSICAL RADIATION EFFECTS 
= in cadmium telluride: Estimates for damage thresholds, 
CAFFEINE/BIOLOGICAL EFFECTS 
Characterization of p lication repair in mu -sensiti 
strains of — radiation), 2: 21008 
increases 


—- a/ mutant ot 
- sensitivity and excision repair (UV radiation, 


akieneatiion 
ae caffeine), 2:21009 


Electrostatic surface potentials of elected calcite planes and theie 


ible relationships to the morphology of this mineral, 2:20641 
L-TR-8) 


CANADA/NUCLEAR POWER / 


CALCIUM/INTESTINAL ABSORPTION 
Effect of hydrocortisone on total body calcium in rats (*7Ca and 
85Sr tracer techniques), 2:20934 
CALCIUM/LEA UM/LEACHING 
Leaching rates of several cations from soils by simulated rainwater 
(Acid rain), 2:21022 (ANL-75-60(Pt.3)) 
ABOLISM 


Effect of hydrocortisone on total body calcium in rats (*7Ca and 
85Sr tracer techniques), 2:20934 
CALCIUM/X-RAY EMISSION ANALYSIS 
Elemental analysis of coal by proton-induced x-ray emission 
analysis, 2:19218 (CONF-760539-) 
CALCIUM/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
CALCIUM 40 TARGET/NEUTRON REACTIONS 
Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 
CALCIUM SILICATES/CRYSTAL STRUCTURE 
Dissociation of silicate melts, II, 2:20613 (UCRL-Trans-11178) 
CALCIUM SILICATES/DISSOCIATION 
Dissociation of silicate melts, II, 2:20613 (UCRL-Trans-11178) 
CALCIUM SILICATES/SORPTIVE PROPERTIES 
Regenerative process for desulfurization of high temperature 
combustion and fuel gases. Quarterly progress report No. 2, 
July 1-September 30, 1976, 2:19223 (BNL-50582) 
CALIFORNIA/ELECTRIC POWER 
1972 flow of electrical energy in California and its relationship to 
selected county level characteristic parameters, 2:20309 
(UCRL-52143) 
CALIFORNIA/ENERGY 
Review of leading state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02) 
CALIFORNIA/ENERGY SOURCES 
Energy and Resource Planning Group annual report for FY 1976 
(Using Stanford Research Institute Energy Model), 2:20206 
(UCRL-50029-76) 
CALIFORNIA/GEOTHERMAL FIELDS 
A subsurface study of the mesa geothermal anomaly, Imperial 
Valley, Calif., 2:19584 (PB-247082) 
CALIFORNIUM/AUGER EFFECT 
Measurement of K fluorescence yields in actinide elements, 
2:21109 (CONF-760539-) 
CALIFORNIUM/SOLVENT EXTRACTION 
Investigation of the separation of transplutonium elements with 
phosphororganic extractants, 2:20635 
Thermodynamic — for complexing of M* aq ions (M = 
Pu to Fm), 2:206 
CALIFORNIUM/X-RAY SPECTRA 
Measurement of K fluorescence yields in actinide elements, 
2:21109 (CONF-760539-) 
CALIFORNIUM COMPLEXES/CHEMICAL PREPARATION 
Preparation of americium and californium dipivaloylmethanato 
complexes and their volatilities as compared with plutonium and 
lanthanide complexes, 2:20664 
CALIFORNIUM COMPLEXES/VOLATILITY 
Preparation of americium and californium dipivaloylmethanato 
complexes and their volatilities as compared with plutonium and 
lanthanide complexes, 2:20664 
CALIFORNIUM FLUORIDES/CHEMICAL REACTION 
KINETICS 


Thermodynamic study of actinide fluoride complexation, 2:20658 
CALORIMETRIC DOSEMETERS/REVIEWS 

Radiometric calorimetry: a review. 1976 supplement, 2:20774 
CAMAC SYSTEM 

(Computer Application to Measurement And Contrel.) 

Implementation of a multicrate CAMAC serial highway for data 

acquisition on the ARGUS laser, 2:21283 (UCRL-78432) 
P 


See AMP 
CANADA/ELECTRIC POWER 
6th annual review of overall reliability and adequacy of the North 
American bulk power systems. A report by Interregional 
Review Subcommittee of the Technical Advisory Committee, 
2:20315 
CANADA/ENERGY SOURCES 
Energy picture: its technical and political aspects, 2:20223 
CANADA/HEAVY WATER 
Canada slows heavy water supply plans after plant rebuild, 
2:20241 
CANADA/MANUFACTURING 
Demand for energy in Canadian manufacturing: an example of the 
estimation of production structures with many inputs, 2:20289 
CANADA/NU POWER 
CANDJU, an analysis of the Canadian nuclear program. Part I. 
Technical handbook, 2:20115 





CANADA/PROCESS HEAT REACTORS / 


CANADA/PROCESS HEAT REACTORS 
Nuclear waste heat may save fossil fuels, 2:19858 
CANADA/RADIATION HAZARDS 
ae of radioactive contamination at Port Hope, 2:19438 
AN! 


R 
See NEOPLASMS 
CANDU TYPE REACTORS/ECONOMICS 
Nuclear waste heat may save fossil ag (Canada), 2:19858 
CANDU TYPE REACTORS/FUEL ELEMENTS 
Effect of restraint and burnup on diametral increases in UO2 
elements irradiated in organic coolant, 2:19365 
CANDU TYPE REACTORS/HEAVY WATER 
Canada slows heavy water supply plans after plant rebuild, 


2:20241 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS 
Storage capacitors, start and crowbar switches and inductors for 
hi ‘in plasma experiments, 2:21433 
See “@ ACTIVATED CARBON 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/CHARGED-PARTICLE TRANSPORT 
Comparison of the LLL HANDYL76 code with three Stanford 
Linac experiments (185 MeV to 1 GeV; for CDC 7600 
computer), 2:21204 (UCID-17193) 
CARBON/OPTICAL PROPERTIES 
Handbook of the infrared optical properties of AlzOs, carbon, 
MgO, and ZrOz. Volume I. Interim report, 2:20585 (AD-A- 
013722/4ST) 
Handbook of the infrared optical properties of AlzO3, carbon, 
MgO, and ZrOz. Volume II. Interim report, 2:20586 (AD-A- 
013723/2ST) 
CARBON 12 REACTIONS/STRIPPING 
10* sapere at Esub(c.m.) = 19.0 MeV in '2C(!?C,a)”°Ne, 
2:21165 
CARBON 12 TARGET/CARBON 12 REACTIONS 
~ ee at Esub(c.m.) = 19.0 MeV in !?C(?*C,a)”°Ne, 
CARBON 12 TARGET/NEUTRON REACTIONS 
Neutron induced reactions on very light and Pg nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 
=— standards and their application, 2:21162 (CONF-760715- 


) 
CARBON 13/TRACER TECHNIQUES 
Stable isotope studies: introduction ('°C studies on bile acids and 
bile salts), 2:20927 (ANL-76-99) 
CARBON COMPOUNDS/ELECTRICAL PROPERTIES 
Radiation chemistry of plastic crystals. Annual progress re 
November 1, 1975-October 31, 1976, 2:20644 (ORO-3781- 13) 
CARBON COMPOUNDS/OPTICAL PROPERTIES 
Radiation chemistry of plastic crystals. Annual — report, 
November 1, 1975-October 31, 1976, 2:20644 (ORO-3781-13) 
CARBON DIOXIDE/CORROSIVE EFFECTS 
Influence of ee environment on high-temperature 
mechanical rties, 2:19913 
CARBON DIO 1D /REMOVAL 
Coal technology program soe report for September 1976, 
2:19153 (ORNL/T 
Evaluation of the feasibilit A low-cost carbon dioxide removal/ 
transfer methods for fuel cell application. Final report (Various 
separation processes), 2:20346 (PB-251263) 
CARBON DIOXIDE ACCEPTOR PROCESS/PILOT PLANTS 
Safety assurance study of high Btu oy gasification pilot plants. 
Interim report, 2: 19175 (F -2240- 
CARBON DIOXIDE COOLED REACTORS 
See also WAGR REACTOR 
Carbon dioxide-cooled, graphite-moderated nuclear reactor 
(Patent), 2:19723 
CARBON DIOXIDE LASERS/CATHODES 
Plasma-sheet CO: laser, 2:20700 
CARBON DIOXIDE LASERS/PUMPING 
Far infrared chemical lasers. Technical progress re; Ay No. 2, 
August 1, 1975-July 31, 1976, 2:20689 (COO-2523- 
CARBON IONS/ELECTRON-ION COLLISIONS 
Electron excitation cross sections for multiply charged ions. 
Progress ~ March 1, 1976-February 28, 1977, 2:21098 
(ORO-4881-6) 
CARBON IONS/ION-MOLECULE COLLISIONS 
“mole exchange between multicharged ions of C, N, and O and 
—_ hydrogen (+3 to +6 ions, 0.3 to 1.2 x 108 cm/s), 


CARBON. MONOXIDE/AIR POLLUTION ABATEMENT 
a of gaseous pollutants in combustion flue gas (Patent), 


CARBON. MONOXIDE/ECOLOGICAL CONCENTRATION 
Area source emission inventory for Fulton, Dekalb, Cobb, 
Clayton, and Gwinnett Counties, Georgia. Volume I, 2:20830 
(PB-250382) 
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CARBON MONOXIDE/EMISSION 

Area source emission inventory for Fulton, Dekalb, Cobb, 
Clayton, and Gwinnett Counties, Georgia. Volume II. 
Appendices, 2:20831 (PB-250383) 

Area source emission inventory for Chatham County, Georgia. 
Volume I, 2:20832 (PB-250386) 

CARBON MONOXIDE/ENVIRONMENTAL EFFECTS 

Perspective on the energy future of the Northeast: health and 
environmental impacts of alternative energy futures for the 
Northeast, 2:21025 (BNL-21611) 

CARBON MONOXIDE/HEALTH HAZARDS 

Perspective on the energy future of the Northeast: health and 
environmental —— of el energy futures for the 
Northeast, 2:21025 (BNL-21611 

CARBON MONOXIDE/ METHANATION 

Catalytic synthesis of gaseous hydrocarbons. First annual report, 
May 1975-May 1976 (Coal-derived mixtures of CO and He), 

2: 19173 (FE-1814-4) 

Thermodynamic investigation into steam-methane reforming and 
the synthesis of methane from carbon monoxide and hydrogen, 
2:19506 (ORNL-5225) 

CARBON MONOXIDE/MONITORING 

Use of room temperature diodes in monitoring specific gases in air, 
particularly methane and carbon monoxide. Final report, Jul 
1970-Jul 1974, 2:20826 (PB-245912) 

CARBON MONOXIDE LASERS/CHEMICAL REACTION 

KINETICS 

CO chain-reaction chemical laser research. Final report, 2:20685 
(AD-A-024719 

CARBON NITRIDES/CHEMICAL PREPARATION 

Preparation and thermochemical stability of uranium-zirconium- 
carbonitrides. A contribution to nuclear fuels for advanced 
high-temperature reactors, 2:20575 (Juel-1228) 

CARBON NITRIDES/STABILITY 

Preparation and thermochemical stability of uranium-zirconium- 
carbonitrides. A contribution to nuclear fuels for advanced 
high-temperature reactors, 2:20575 (Juel-1228) 

CARBON OXYSULFIDE/REMOVAL 

Desulfurization of coal in a fluidized bed reactor at elevated 

bas open (MS thesis; 53 references), 2:19156 (IS-ICP-31) 
CARBON STEELS 
See also STEEL-ASTM-A106 
CARBON STEELS/CORROSION 

Influence of chemical environment on high-temperature 
mechanical properties, 2:19913 

Oxygen conditioning of water and steam at neutral operation (For 
BWR cooling systems), 2:20620 

CARBON STEELS/OXIDATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending September 30, 1976, 
e 19719 (GA-A-14152) 
CARBON STEELS/PITTING CORROSION 

Corrosivity of geothermal brines. Progress re ¥ for period 

ending June 1976, 2:20550 (ORNL/TM-5688 
CARBON TETRACHLORIDE/RADIOLYSIS 
Radiolytic gas generation in plutonium contaminated waste 
materials, 2:19404 (RFP-2469) 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
BILE ACIDS 
CARBOXYLIC ACIDS/CHEMICAL PREPARATION 

Utilization of coal conversion process by-products. Quarterly 
report, July 26, 1976-September 25, 1976 (Benzene carboxylic 
acids), 2:19213 (FE-1724-21) 

CARCINOGENESIS 
See also LEUKEMOGENESIS 

Division of Biological and Medical Research annual report, 1975, 
2:20992 (ANL-76-99) 

CARCINOGENESIS/BIOCHEMICAL REACTION KINETICS 

Base displacement model: an explanation for the conformational 
and functional —— in nucleic acids modified by chemical 
carcinogens, 2:2101 

Comparison of alkylating agent and radiation carcinogenesis: some 
aspects of the possible involvement of effects on DNA, 2:20976 

Metabolic activation A chemical carcinogens to reactive 
electrophiles, 2:2100 

CARCIN ENESIS/BIOLOGICAL MODELS 

Carcinogenesis (Uv radiation, gamma radiation, neutrons), 2:20995 
(ANL-76-99) 

CARCINOGENESIS/DOSE-RESPONSE RELATIONSHIPS 

Inferences on radiation carcinogenesis revealed by selected studies 
in animals, 2:21011 

CARCINOGENESIS/ETIOLOGY 
Modifying factors in rat mammary gland carcinogenesis, 2:20998 
CARCINOGENESIS/GENETIC CONTROL 

Metabolic activation of chemical carcinogens to reactive 

Fe OY 2:21001 
ENESIS/MEETINGS 

Biology of radiation carcinogenesis. Conference held in 

Gatlinburg, Tennessee, 7-10 April 1975, 2:20997 





APR. 30, 1977 


CARCINOGENESIS/MICE 
ae of alkylating agent and radiation carcino 
ts of the ible ope of effects on D 
CARC OG /PATH 
—— radiation aedan and oncology, 2:21010 (ANL- 


CARCINOGENESIS/RADIOINDUCTION 

Biology of radiation ey ye Conference held in 
Gatlinburg, Tennessee, 7-10 April 1975, 2:20997 

OTANI 67) (Uv radiation, gamma radiation, neutrons), 2:20995 

Comparison of alkylating agent and radiation carcinogenesis: some 

ts of the possible involvement of effects on DNA, 2:20976 

In vitro cell transformation by low doses of x-irradiation and 
neutrons, 2:20973 

In vitro transformation: interactions of chemical carcinogens and 
radiation, 2:20975 

Inferences on radiation carcinogenesis revealed by selected studies 
in animals, 2:21011 

Metabolic activation of chemical carcinogens to reactive 
electrophiles, 2:21001 

Microdosimetry and its implication for the primary processes in 
radiation carcinogenesis, 2:2096 

Molecular mechanisms in radiation carcinogenesis, 2:21000 

Oncogenic transformation in vitro by x-rays: influence of repair 
processes, 2:20974 

Use of in vitro methods for the study of x-ray-induced 
transformation (Malignant transformation of mammalian cells), 


2:20972 
CARCINOGENESIS/RESPONSE MODIFYING FACTORS 

Inferences on radiation carcinogenesis revealed by selected studies 
in animals, 2:21011 

Modifying factors in rat mammary gland carcinogenesis, 2:20998 

CARCINOGENS/BIOLOGICAL E 

Aging research, 2:20944 (ANL-76-99) 

Base displacement model: an explanation for the conformational 
and functional chan; a in nucleic acids modified by chemical 
carcinogens, 2:2101 

In vitro transformation: interactions of chemical carcinogens and 
radiation, 2:20975 

Metabolic activation of chemical carcinogens to reactive 
electrophiles, 2:21001 

Modifying factors in rat mammary Lo carcinogenesis, 2:20998 

CARCINOMAS/RADIOINDUCTIO 
Modifying factors in rat mammary gland carcinogenesis, 2:20998 
CARDIOVASCULAR SYSTEM 
See also HEART 
CARDIOVASCULAR SYSTEM/BIOLOGICAL RADIATION 
EFFECTS 


Neutron and gamma-ray toxicity studies, 2:20994 (ANL-76-99) 
CASCADE SHOWERS/COMPUTER CODES 
Comparison of the LLL HANDYL?76 code with three * aca, 
Linac experiments (185 MeV to 1 GeV; for CDC 7 
computer), 2:21204 (UCID-17193) 
CASCADE SHOWERS/NEUTRON REACTIONS 
Neutron induced cascade reactions (Cross sections), 2:21170 
(CONF-760715-P1) 
CASKS/DESIGN 
Shipping container for nuclear fuels (Patent), 2:20683 
CATALYSTS/CHEMICAL PREPARATION 
Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Quarterly 
report, June-August 1976, 2:19207 (FE-2321-4 
Scientific resources relevant to the catalytic problems in the 
conversion of coal. Final report (Approximately 1000 
references), 2:19174 (FE-2017-1) 
CATALYSTS/COMPARATIVE EVALUATIONS 
Catalytic hydrogenation of coal-derived liquids. Interim re ~ +) 
June 1976-August 1976 (Evaluation of 21 catalysts for C 
tar, 18 for SY OIL, ant 20 for SRC), 2:19162 (FE-2034-4) 
CATALYSTS/PERFORMANCE TESTING 
Review of literature on catalytic recombination of hydrogen- 
oxygen (Removal of hydrogen from containment atmosphere 
following LWR emis et 2:20092 a 
CATALYSTS/PHYSICAL PROPERTI 
Scientific resources eur to the an a problems in the 
conversion of coal. F a sauce (Approximately 1000 
references), 2:19174 = 2017-1) 
CATALYSTS/POISONI 
Scientific resources sal to the catalytic problems in the 
conversion of coal. Final report (Approximately 1000 
references), 2:19174 (FE-2017-1) 
CATALYSTS/REGENERATION 
Scientific resources relevant to the catalytic problems in the 
conversion of coal. Final ne (Approximately 1000 
references), 2:19174 (FE-2017-1) 
CATALYSTS/RESEARCH PROGRAMS 
Catalytic synthesis of ona hydrocarbons. First annual report, 
May 1975-May 1976 (Coal-derived mixtures of CO and He), 
2:19173 (FE-1814-4) 


is: some 
A, 2:20976 


CELL FLOW SYSTEMS/AUTOMATION / 


CATALYSTS/X-RAY FLUORESCENCE ANALYSIS 
Radioisotope induced x-ray fluorescence as a technique for 
analysis of hydrodesulfurization catalysts, elemental, 2:19486 
(CONF-760539-) 
CATALYTIC CONVERTERS/CATALYSTS 
Catalyst for reducing the toxic contaminants of combustion engine 
exhaust gas (Patent), 2:20436 
CATALYTIC CONVERTERS/CONTROL SYSTEMS 
Exhaust gas cleaning system for internal combustion engines 
(Patent), 2:20440 
CATALYTIC CONVERTERS/DESIGN 
Internal combustion engine exhaust emission control (Patent), 
2:20434 
Reactor assembly for reducing automotive pollutant emissions 
(Patent), 2:20443 
CATALYTIC CONVERTERS/MATERIALS RECOVERY 
Recovery of PT/RH from car exhaust catalysts (Patent), 2:20435 
CATALYTIC CONVERTERS/MATERIALS TESTING 
Analysis of noble metal on automotive exhaust catalysts by 
radioisotope-induce x-ray fluorescence, 2:20425 (CONF-760539- 


Autoradiographic techniques to determine noble metal distribution 
in automotive catalyst substrates, 2:20424 (CONF-760539-) 
CATALYTIC CONVERTERS/PERFORMANCE TESTING 
Defect testing of five catalyst equipped Ford prototype vehicles. 
Volume II. Final report, 2:20431 (PB-250583) 
Evaluation of the NCAC dual catalyst Pinto, 2:20439 
Particulate emissions from prototype catalyst cars. Environmental 
ae) Technology Series, Jun 1974-May 1975, 2:20447 (PB- 
24488 
CATALYTIC CONVERTERS/RESEARCH PROGRAMS 
Annual catalyst research program report. Appendices. Volume II. 


Annual program status report, Jan-Sep 1974, 2:20428 (PB- 
249909) 


Annual catalyst research program report. Appendices. Volume 
III, 2:20445 (PB-249911) 

Annual catalyst research program report. Appendices. Volume V, 
2:20429 (PB-249912) 

Annual catalyst research program report. Appendices. Volume 
VII. Annual program status report, Jan-Sep 1974, 2:20430 (PB- 
249913) 

Annual catalyst research program report. Summary. Annual 
program status report, Jan-Sep 1974, 2:20427 (PB-249908) 

CATTLE/INFECTIOUS DISEASES 

Application of the indirect enzyme-labeled antibody microtest to 
the detection and surveillance of animal diseases (Brucellosis, 
cholera, and trichinosis in cattle and swine), 2:20954 (LA-UR- 
76-1983) 

CATTLE/WASTE PROCESSING 

Report of the proceedings of the agriculture processing industry 
workshop on energy conservation, held in Washington, D.C., 
March 4 and 5, 1976, 2:20249 (CONF-760355-) 

CAVITY RESONATORS/ELECTROMAGNETIC FIELDS 

Properties of the cylindrical rf cavity evaluation code 
SUPERFISH, 2:20746 (LA-UR-76-2028) 

CDC COMPUTERS/EQUIPMENT INTERFACES 

IBM 360/370 channel for CDC computers (CDC 6400, 6600, and 

7600 systems), 2:19444 (LBL-5514) 
CDC COMPUTERS/ JOINING 

Using the Hewlett-Packard 9830 calculator as a batch terminal for 
a CDC 6600 computer with the NOS operating system, 2:21509 
(SAND-76-6042) 

CDC COMPUTERS/MANUALS 

How to use the CDC 6600 G-machine from a remote terminal, 
2:21515 (UCID-30095) 

User's guide for the STAR-100, 2:21516 (UCID-30133) 

CEA 


(Commissariat a I' Energie Atomique.) 
CEA/PWR TYPE REACTORS 
Safety of pressurized water reactors: problems and corresponding 
studies, 2:20129 
CELL CONSTITUENTS 
See also CELL MEMBRANES 
CHLOROPLASTS 
CELL CONSTITUENTS/BIOCHEMISTRY 

Biochemistry, 2:20996 (ANL-76-99) 

CELL CULTURES/BIOLOGICAL RADIATION EFFECTS 

Cellular factors that regulate radiation activation and restriction of 
mouse leukemia viruses, 2:20971 

CELL FLOW SYSTEMS 

Flow karyotyping: a promising new cytogenetic tool, 2:20918 
(UCRL-52000-76-5) 

Laser applications and anticipated laser requirements in rapid 
analysis and sorting of mammalian cells, 2:20917 (LA-UR-76- 
2026) 

CELL FLOW SYSTEMS/AUTOMATION 

Automated cancer-cell sorting and analysis. Progress report, Juiy 

1-September 30, 1976, 2:20914 (LA-6589-PR) 





CELL KILLING/RADIOINDUCTION / 


Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1976, 2:20915 (LA-6593-PR) 

Evaluation of the mechanisms of energy-related toxic agents on 
the mammalian hematopoietic system using flow 
microfluorometric analysis. Progress report, January 1- 
September 30, 1976, 2:20916 (LA-6601-PR) 

CELL KILLING/RADIOINDUCTION 

Mammalian cell biology (X radiation, fast neutrons), 2:20964 
(ANL-76-99) 

CELL MEMBRANES/ELECTRON MICROSCOPY 

Complement-induced ultrastructural membrane lesions: 
requirement for terminal components (!*°I tracer techniques), 


2:20939 
CELL MEMBRANES/INJURIES 
Complement-induced ultrastructural membrane lesions: 
requirement for terminal components ('*5I tracer techniques), 
2:20939 


CELL MEMBRANES/PHYSICAL PROPERTIES 
Comprehensive report of the overall activities of the contract 
during the past three years (Physical properties of biological 
membranes), 2:20951 (COO-2223-23) 
CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (BACTERIAL) 

See BACTERIA 
CELLS (PLANT) 

See PLANT CELLS 
CELLS (REACTOR) 

See REACTOR CELLS 
CELLULOSE/FLAMMABILITY 

Ignition of thermally thin _— pyrolyzing solids under normally 

impinging flames, 2:20670 
CENTRAL NUCLEAR EN ATUCHA REACTOR 
See ATUCHA REACTOR 
CENTRAL RECEIVERS/MATHEMATICAL MODELS 

Temperature distribution along an absorbing-emitting fluid layer 

flowing over an opaque substrate, 2:19542 (SAND-76-8622) 
CENTRAL RECEIVERS/TEMPERATURE DISTRIBUTION 

Temperature distribution along an absorbing-emitting fluid layer 

flowing over an opaque substrate, 2:19542 (SAND-76-8622) 
CERAMICS/STRUCTURAL CHEMICAL ANALYSIS 

Surface characterization of ceramic materials (LEED, AES, XPS, 
ion scattering spectroscopy, secondary ion mass spectroscopy), 
2:20580 (LBL-5475) 

CEREALS 
See also MAIZE 
CEREALS/PROCESSING 

Report of the proceedings of the agriculture processing industry 
workshop on energy conservation, held in Washington, D.C., 
March 4 and 5, 1976, 2:20249 (CONF-760355-) 

CERIUM OXIDES/PHYSICAL PROPERTIES 

Characterization and evaluation of materials for the US-USSR 
MHD Program. Quarterly report, January-March 1976, 2:20332 
(BNWL-2004-2) 

Joint U.S.-U.S.S.R. test of U.S. MHD electrode systems in 
U.S.S.R. U-02 MHD facility (phase I). Final report, 2:20333 
(ERDA-76/154) 

CESIUM/CORROSIVE EFFECTS ; 

Study of the reactions of cesium with the stainless steel type 316 
cladding in reactor fuel elements, 2:20555 

CESIUM/DIFFUSION 

Investigations of Cs diffusion in A 3 fuel element graphite, 2:20528 

IUM/ELECTRO CTURE 


Electronic structure of metals and semiconductors: bulk, surface, 
and interface properties, 2:20605 (LBL-5493) 
CESIUM 134/GAMMA SPECTROSCOPY 
Separation and determination of '**Cs and '°7Cs using ammonium 
molybdate-silica gel system for the burn-up calculation of 
nuclear fuel, 2:19967 
CESIUM 134/ION EXCHANGE CHROMATOGRAPHY 
Separation and determination of '**Cs and '°7Cs using ammonium 
molybdate-silica gel system for the burn-up calculation of 
nuclear fuel, 2:19967 
CESIUM 137/GAMMA SPECTROSCOPY 
Separation and determination of '**Cs and 1°7Cs using ammonium 
molybdate-silica gel system for the burn-up calculation of 
nuclear fuel, 2:19967 
CESIUM 137/ION EXCHANGE CHROMATOGRAPHY 
Separation and determination of '**Cs and 1°7Cs using ammonium 
molybdate-silica gel system for the burn-up calculation of 
nuclear fuel, 2:19967 
CESIUM 137/RADIATION MONITORING 
Application of gamma-ray spectroscopy in environmental 
monitoring, 2:20861 (CONF-760539-) 
CESIUM 137/TOXICITY 
Division of Biological and Medical Research annual report, 1975, 
2:20992 (ANL-76-99) 
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CESIUM 137/UPTAKE 
Plume residence and toxic material accumulation (Thermal 
effluent effects on growth rate and '°7Cs uptake by trout), 
2:20893 (ANL-75-60(Pt.3)) 
CESIUM BROMIDES/LUMINESCENCE 
High-pressure luminescence studies of alkali-halide phosphors 
doped with Pb** and Sn** (Up to 140 kbar), 2:20618 
CHAR OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES/PARTICLE IDENTIFICATION 
Long-lived tracks in emulsions: New hadrons or background, 
2:21144 
CHARM PARTICLES/PHOTOPRODUCTION 
Search for the associated production of charmed baryon and 
meson states by a 9.3-GeV photon beam, 2:21122 
CHARS/CHEMICAL REACTION KINETICS 
Gasification of chars produced under simulated in situ processing 
conditions. Quarterly report, April-June 1976 (3 refs.), 2:19164 
(ANL-76-93) 
Study of coal activities. Quarterly report, June 1-August 31, 1976 
(Gasification reactivities), 2:19180 (FE-2368-1) 
CHARS/ELECTRON MICROSCOPY 
Gasification of chars produced under simulated in situ processing 
conditions. Quarterly report, April-June 1976 (3 refs.), 2:19164 
(ANL-76-93 
CHARS/FLUIDIZATION 
Gas generator research and development, TRI-GAS Process. 
Interim report, July 1, 1975-June 30, 1976, 2:19170 (FE-1527-17) 
CHARS/OXIDATION 
Utilization of coal conversion process by-products. Quarterly 
report, July 26, 1976-September 25, 1976 (Benzene carbcxylic 
acids), 2:19213 (FE-1724-21) 
CHARS/PYROLYSIS 
Gasification of chars produced under simulated in situ processing 
conditions. Quarterly report, April-June 1976 (3 refs.), 2:19164 
(ANL-76-93) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
In situ studies of the seasonal successional trajectories of 
transplanted and experimental marine diatom assemblages, 
2:20879 (TID-27173) 
CHEMICAL EXPLOSIVES/DETONATIONS 
Investigation of the shock initiation of liquid nitromethane, 


2:20669 
CHEMICAL EXPLOSIVES/PERFORMANCE TESTING 
Effects of cosolidfying MAN/AN and QMAN/AN on the 
performance of a nonideal explosive (MAN and QMAN = 
mono- and tetra-methyl ammonium nitrate, respectively; AN = 
ammonium nitrate), 2:20802 (LA-6585-MS) 
CHEMICAL EXPLOSIVES/RESEARCH PROGRAMS 
Advanced shape charge project. ASC project report No. 6, 1-30 
Sepember 1976, 2:20804 (UCID-17138-6) 
CHEMICAL INDUSTRY/ENVIRONMENTAL EFFECTS 
Energy industrial center study (Conservation of fuel burned to 
produce steam), 2:20256 (PB-243823) 
CHEMICAL INDUSTRY/WASTE PROCESSING 
Report of the proceedings of the agriculture processing industry 
workshop on energy conservation, held in Washington, D.C., 
March 4 and 5, 1976, 2:20249 (CONF-760355-) 
CHEMICAL LASERS/LASER MATERIALS 
Investigation of induced unimolecular decomposition for 
development of visible chemical lasers. Quarterly progress 
report, 1 May 1976-1 August 1976, 2:20690 (COO-2920-1) 
CHEMICAL LASERS/NOZZLES 
Investigation of fine-scale three-demensional chemical laser 
nozzles: final report on research work on advanced chemical 
laser nozzles. Report for 12 Feb 74-30 Apr 1976, 2:20684 (AD- 
A-024317) 
CHEMICAL LASERS/PUMPING 
Far infrared chemical lasers. Technical progress report No. 2, 
August 1, 1975-July 31, 1976, 2:20689 ( 2523-8) 
CHEMICAL LASERS/RESEARCH PROGRAMS 
Laser-fusion research progress report, January-June 1976 
(Oxygen, HF, iodine), 2:20691 (SAND-76-0357) 
CHERENKOV COUNTERS/DESIGN 
Differential Cherenkov counters for use at high momenta, 2:20780 
CHINON-1 REACTOR/REACTOR DECOMMISSIONING 
Decommissioning of nuclear power stations, 2:19825 
CHINON-1 REACTOR/REACTOR DISMANTLING 
Decommissioning of nuclear power stations, 2:19825 
CHITIN/QUANTITA CHEMICAL ANALYSIS 
Analysis of chitin in contaminated fuels. Final report Dec 1973-Jul 
1975, 2:19286 (AD-A-020298) 
CHLORAMPHENICOL/BIOLOGICAL EFFECTS 
Nucleic acids and protein synthesizing mechanism in 
mitochondria. Progress report No. 12 (Tetrahymena, **P and 
4C tracer techniques), 2:20932 (TID-27199) 
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CHLORIDES/CHEMICAL REACTION KINETICS 
Reactions of thallium(IT) chloride complexes with iron(II) and 
iron(III), 2:20642 
ATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
CHLORINATED ALIPHATIC HYDROCARBONS/ELECTRON- 
MOLECULE COLLISIONS 
Prediction of low energy molecular ayers states from 
Feshbach resonance spectra, 2:211 
CHLORINE/X-RAY EMISSION ANALYSIS 
Elemental analysis of coal by proton-induced x-ray emission 


analysis, 2:19218 (CONF-760539- 
CHLORINE/X-RAY FLUORESCENCE ANALYSIS 


Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 

CHLORINE 35 TARGET/NEUTRON REACTIONS 

Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 

CHLOROPHYLL/CHARGE DISTRIBUTION 

Ab initio calculations on large molecules using molecular 
fragments: comparison of charge distribution and molecular 
electrostatic a for ethyl chlorophyllide a and related 
molecules, 2:20912 

CHLOROPLASTS/PHOTOSYNTHESIS 

Chloroplast photosynthesis: the reaction center of photosystem I, 

2:20908 (LBL-4774) 
CHOLERA/ANTIGEN-ANTIBODY REACTIONS 

— of the indirect enzyme-labeled antibody microtest to 
the detection and surveillance of animal diseases (Brucellosis, 
Se 1983) and trichinosis in cattle and swine), 2:20954 (LA-UR- 

CHROMATIN/CHEMICAL COMPOSITION 
Histone — related to chromatin strucuture, 2:20907 
(LA-UR-76-1743) 
CHROMIUM/BINDING ENERGY 
Core-electron bindin ore of the first thirty elements, 2:21094 
CHROMIUM/CATALYTIC EFFECTS 
Catalyst for the conversion of hydrocarbons and a method of 
enerating a fuel gas using the catalyst (Patent; Fe, Cr, and at 
east one of the metals Mo and W on Al2QOs carrier), 2:19501 
CHROMIUM/MAGNETIC PROPERTIES 

a form factor of 3d and 4d paramagnetic metals, 2:20509 

(CONF-760601-P2) 
CHROMIUM/MICROSTRUCTURE 

Structure and mechanical properties of physically vapor deposited 

chromium, 2:20470 
CHROMIUM/THERMOELECTRIC PROPERTIES 

Thermal conductivity, electrical resistivity, and Seebeck 

— of high-purity chromium from 280 to 1000 K, 


CHROMIUM/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
HASTELLOY X 
STAINLESS STEELS 
CHROMIUM ALLOYS/STANDARDS 
Nickel-chromium-iron alloy rod and bar (ASME SB-166 with 
additional emo 2:20463 (RDT-M-7-4T(Rev.)(4-76)) 
CHROMIUM OXIDES/OPTICAL PROPERTIES 
ee and composition of electroplated black chrome, 2:19576 
(SAND-76-5652) 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
See also STAINLESS STEEL-403 
CHROMIUM STEELS/CORROSION 
Influence of chemical environment on high-temperature 


mechanical 4 properties, 2:19913 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Liquid Metal Fast Breeder Reactor Materials Development 


Ogram. Quarterly pro report for period ending June 30, 
1976, Pes) (ORNL-3318) 
Mechanical properties test data for structural materials. Gaaesacty 
nes report for period ending October 31, 1976 , 2:20460 
{0 NL-5237) 
Component and Syeteme Development Progress. Quarter 
mponent ystems elopment Program. rly 
TO: report for the period ending September 30, 1976, 
B9719 (GA-A-14152) 
Cc and rupture behavior of annealed 2 1/4 Cr-1 Mo steel, 


2:20491 (ORNL-5219 
CHROMIUM-MOLYBD) STEELS/MECHANICAL 
PROPERTIES 
iquid Metal Fast spewed Reactor yap ee foe gm = 
‘ ro report for period ending June 30, 
1976. 2:204 9 (ORNL-5318) 


COAL/CHEMICAL COMPOSITION / 


Mechanical properties test data for structural materials. Quarterly 


—_ oy for period ending October 31, 1976 , 2:20460 
(0 NL-5237) 


IMIUM-MOLYBDENUM STEELS/MICROSTRUCTURE 
Mechanical properties test data for structural materials. Quarterly 
rogress — for period ending October 31, 1976 , 2:20460 

{ORNL-52 7) 
CHROMIUM-MOLYBDENUM STEELS/NONDESTRUCTIVE 
TESTING 
Liquid Metal Fast Breeder Reactor Materials Development 
‘Ogram. Lopes peseeeet report for period ending June 30, 
1976, 2:20459 (ORNL-5218) 
CHROMIUM-MOLYBDENUM STEELS/OXIDATION 
Component and Systems Development Program. Quarterly 
IS ty report for the period ending September 30, 1976, 
:19719 (GA-A-14152) 
CHROMIUM-MOLYBDENUM STEELS/RUPTURES 
Creep and rupture behavior of annealed 2 1/4 Cr-1 Mo steel, 
2:20491 (ORNL-5219) 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
CHROMIUM-NICKEL STEELS/COOLING 
Effect of the cooling medium on low-temperature deformation of 
chromium-nickel steels (Alloys O3Kh18N8, 03Kh18N20, 
OKh18N10T), 2:20482 
CHROMIUM-NICKEL STEELS/DEFORMATION 
Effect of the cooling medium on low-temperature deformation of 
chromium-nickel steels (Alloys 03Kh18N8, 03Kh18N20, 
OKh18N10T), 2:20482 
CHROMIUM-NICKEL STEELS/ELECTRON BEAM WELDING 
Welded joints on different materials: examples of pairs of materials 
important in nuclear engineering, 2:20468 (BNWL-tr-131) 
CHROMOSOMES/BIOLOGICAL RADIATION EFFECTS 
Genetics (Near and far ultraviolet radiation), 2:20977 (ANL-76-99) 
CHROMOSOMES/GENETIC MAPPING 
Genetics of cell transformation by SV40 (Somatic cell hybrids), 


2:20925 
CHROMOSOMES/KARYOTYPE 
Flow karyotyping: a promising new cytogenetic tool, 2:20918 
(UCRL-52000-76-5) 
CHROMOSOMES/MEASURING METHODS 
Flow karyotyping: a promising new cytogenetic tool, 2:20918 
(UCRL-52000-76-5) 
CINNAMIC ACID/HYDROLYSIS 
Phenylcinnamalones. III. Basic hydrolysis of phenylcinnamalone, 
:20645 


2:2 
CIRCUIT BREAKERS 
Inductive energy storage using high voltage vacuum circuit 
breakers, 2:21431 
CIRCUIT BREAKERS/PERFORMANCE 
Fast circuit breakers for 200 kA currents, 2:21432 
CLAUS PROCESS/CATALYSTS 
Zeolite catalyst for dilute acid gas treatment via Claus reaction 
(Patent), 2:19224 
CLAYS/GAMMA LOGGING 
Evaluation of clay content in sand-clay polymictic deposits from 
gammametric data using statistical characteristics of geological 
section, 2:20800 
CLINCH RIVER BREEDER REACTOR/REACTOR KINETICS 
Critical experiments and analysis nineteenth quarterly report, 
April-June 1976, 2:19770 (GEAP-13771-19) 
CLINCH RIVER BREEDER REACTOR/STEAM GENERATORS 
Liquid Metal Fast Breeder Reactor Materials Development 
ge Quarterly progress report for period ending June 30, 
1976, 2:20459 (ORNL-5218) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOTHING/FLAMMABILITY 
Ignition of thermally thin = pyrolyzing solids under normally 
0 


impinging flames, 2:206 
CNA REACTOR 
See ATUCHA REACTOR 
AL 


See also COAL GASIFICATION 
COAL LIQUEFACTION 
SOLVENT-REFINED COAL 
COAL/CHARGES 
Coal technology por pages report for September 1976, 
2:19153 (ORN -5674) 
COAL/CHEMICAL ANALYSIS 
Some hemical considerations of coal (25 refs.), 2:19222 
COAL/ CAL COMPOSITION 
Coal devolatilization and hydrogasification (Review; 180 refs.), 
2:19198 





COAL/COMBUSTION / 


Some geochemical considerations of coal (25 refs.), 2:19222 
COAL/COMBUSTION 
Clean coal: what does , cost at the busbar, 2:20306 
COAL/COMMINUTIO: 
Method and apparatus ie comminution of coal and other 
materials to ultrafine sizes (Patent), 2:19253 
COAL/CONSUMPTION RATES 
Illinois industrial energy consumption during 1971 and 1975. 
Survey results and estimations, 2:20323 (IDOE-RS-76-04) 
COAL/CRUSHING 
Coal crusher (Patent), 2:19252 
COAL/DATA COMPILATION 
Energy information report to Congress. Quarterly report: second 
uarter 1976 (Production, net imports, and supply), 2:20276 
NTISUB/B-027-76/002) 
COAL/DEMAND FACTORS 
— y conditions in the South (Description of supply/demand 
972), 2:20277 (ORNL/TM-5568) 
COAL/DESULFURIZATION 
Clean coal: what does it cost at the busbar, 2:20306 
Desulfurization of coal and petroleum (a bibliography with 
abstracts). Report for 1964-May 1976 (195 abstracts), 2:19157 
(NTIS/PS-76/0399) 
Desulfurization of coal in a fluidized bed reactor at elevated 
temperatures (MS thesis; 53 references), 2:19156 (IS-ICP-31) 
Fuel preparation process (Patent; cleaning coal with oil), 2:19251 
Process for improving coal (Patent), 2:19159 
Process for electrostatic separation of pyrite from crude coal 
(Patent), 2:19160 
SO. abatement for stationary sources in Japan. Final report, Jul 
1974-Mar 1975, 2:20833 (PB-250585) 
COAL/ECONOMICS 
Energy situation in the Community: situation 1975, outlook 1976, 
2:20273 (NP-21362) 
COAL/ENERGY CONVERSION 
Perspectives in energy: 1976, 2:20202 (CES-17) 
COAL/ENERGY POLICY 
Nuclear power, coal, and energy conservation. Special report, 
2:20260 (PB-251262) 
COAL/FLUIDIZATION 
Gas generator research and development, TRI-GAS Process. 
Interim report, July 1, 1975-June 30, 1976, 2:19170 (FE-1527- 17) 
COAL/FLUIDIZED-BED COMBUSTION 
Industrial application fluidized bed combustion. Category III. 
Indirect fluid heaters. Quarterly technical report No. 1, July 1- 
September 30, 1976, 2:19254 (FE-2471-3) 
COAL/FORECASTING 
Energy situation in the Community: situation 1975, outlook 1976, 
2:20273 (NP-21362) 
COAL/GOVERNMENT POLICIES 
Mining and minerals policy: 1976 bicentennial edition, 2:20220 
(NP-21355) 
COAL/HYDROCRACKING 
Process for continuously converting coal into a saturated 
hydrocarbon gas (Patent), 2:19199 


Research and ope of rapid hydrogenation for coal 


conversion to synthetic motor fuels (riser cracking of coal). 
sesene quarter report, July 1-September 30, 1976, 2:19206 (FE- 


2307-9) 
COAL/MATERIALS HANDLING 
Economics of coal transloaders. Final report, 2:19249 (PB-246764) 
COAL/NUCLEAR REACTION ANALYS. sis 
Nuclear techniques for analysis of coal for calorific value, ash and 
moisture. A bibliography, 2:19215 (AAEC-LIB/BIB-449) 
COAL/OXIDATION 
Pipeline gas from coal-hydrogenation (IGT ag ye 
process). Interim report No. 2, July 1974-June 1975, 2:20589 
(FE-1221-144) 
COAL/PLASTICITY 
= — of underground coal gasification, 2:19191 (UCRL- 


) 
COAL/POWER GENERATION 
Fossil and nuclear fuel for electric utility generation: requirements 
and constraints, 1976-1985, 2:20313 
COAL/PYROLYSIS 
~— — and hydrogasification (Review; 180 refs.), 
Desulfurization of coal in a fluidized bed reactor at elevated 
temperatures (MS thesis; 53 references), 2:19156 (IS-ICP-31) 
COAL/RADIOMETRIC ANALYSIS 
Nuclear techniques for analysis of coal for calorific value, ash and 
moisture. A rae: 2:19215 (AAEC-LIB/BIB-449) 
COAL/RESEARCH PROGRAMS 
Iowa Coal Research Project. Interim report, 2:19150 (IS-ICP-30) 
COAL/STORAGE 
Economics of coal transloaders. Final report, 2:19249 (PB-246764) 
COAL/SYNTHETIC FUELS 
Recommendations for a synthetic fuels commercialization 
program. Volume IV. Draft environmental impact statement, 
y 20302 (PB-249448) 
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Oe een for September 1976, 
technology pro rogress report for September 
2:19153 (ORNL/TM-56 4) 
Economics of coal tone ool Final report, 2:19249 (PB-246764) 
Railroad — car requirements for transporting energy, 1974- 
1985. Fi rt, 2:19250 (PB-250126) 
COAL/VOLA 
Coal a and hydrogasification (Review; 180 refs.), 
2:191 
COAL/X-RAY EMISSION ANALYSIS 
Elemental analysis of coal by proton-induced x-ray emission 
analysis, 2:19218 (CONF-760539-) 
COAL/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
Energy dispersive x-ray fluorescence analysis of coal (Use of thin- 
film samples), 2:19219 (CONF-760539-) 
COAL DEPOSITS 
A western regional energy development study: primary 
Tin impacts. Appendices. Final report, 2:20217 (PB- 
2462 
COAL DEPOSITS/GAS FLOW 
A study of the use of foam to control methane emission in coal 
mines. Final report, 1 Apr 1974-30 Sep 1975, 2:19259 (PB- 
250367) 
COAL DEPOSITS/LEASES 
rg EA of rode we in Illinois, 2:20304 
co DEPOS 


Oversight: Fodoal coal coal pon rogram. Hearing before the 
Subcommittee on Minerals, Materials, and Fuels of the 
Committee on Interior and Insular Affairs, Senate, Ninety- 
fourth Congress. Second Session on the Department of the 
Interior's new coal leasing policy, February 16, 1976, 2:19263 

COAL GAS/CALORIFIC VALUE 

High temperature gas turbine engine component materials testing 
program. Task I. Quarterly technical progress report No. 4, 
April 5-June 27, 1976, 2:19221 (FE-1765-18) 

COAL GAS/CHEMICAL COMPOSITION 

Coal — and hydrogasification (Review; 180 refs.), 
2:191 

Monitoring of an in-situ gasification test of the linked vertical well 
Se: $0. (CS2; COS; NHs; HCN; Na; K; Li; Ca; Hg; V; As; Pb; 

SO2; SOs; NO; NO2; hydrocarbons), 2:19188 (TID- 


15) 
COAL ‘GAS/COMBUSTION 
Monitoring of an in-situ gasification test of the linked vertical well 
conce} t (CSa; COS; NHs; HCN; Na; K; Li; Ca; Hg; V; As; Pb; 
Se: Ca. SO» SO; SOs; NO; NO»; hydrocarbons), 2:19188 (TID- 
on) 


COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 

BCR PROCESS 
BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COED PROCESS 
HYGAS PROCESS 
SYNTHANE PROCESS 
U-GAS PROCESS 

City College studies of the coalplex (Improvement of techniques 
for coal gasification), 2:19183 (PB-249121) 

Coal technology Pree sche) progress report for September 1976, 
2:19153 (ORNL/T 

Process and ap} 
bearing), 2:19197 

Underground coal gasification in the U.S.S.R., 2:19190 (UCRL- 
52000-76-9 

COAL GASIFICATION/BENCH-SCALE EXPERIMENTS 

Experimental and process design study of a high rate gasification 
process. Quarterly technical report No. 8, January-March 1976 
(Entrained flow gasifier; use of coal and chars with oxygen and 
steam), 2:19171 1548-8) 

GASIFICATION/BY-PRODUCTS 

Utilization of coal conversion process by-products. Quarterly 
report, July 26, 1976-September 25, 1976 (Benzene carboxylic 
acids), 2:19213 (FE-1724-21) 

COAL GASIFICATION/CATALYSTS 

Catalytic synthesis of —- hydrocarbons. First annual report, 
Mey 1975-May 1976 (Coal-derived mixtures of CO and H2), 
2:19173 (FE-1814-4) 

Scientific resources relevant to the catalytic problems in the 
conversion of coal. Final report (Approximately 1000 
references), 2:19174 (FE-2017-1) 

COAL GASIFICATION/CHEMICAL REACTION KINETICS 

Gasification of chars produced under simulated in situ processing 
conditions. Quarterly report, April-June 1976 (3 refs.), 2:19164 
(ANL-76-93) 

Study of coal activities. Quarterly report, June 1-August 31, 1976, 
2:19180 (FE-2368-1) 


tus for + coal (Patent; rotary grate and 





APR. 30, 1977 


COAL GASIFICATION/CONTROL 
Process for continuously a coal into a saturated 
hydrocarbon gas (Patent), 2: 
Reactor for the ressure gasification of coal (Patent), 2:19195 
COAL GASIFICATION, INOMICS 
Clean coal: what does it cost at the busbar, 2:20306 
COAL GASIFICATION/FLUIDIZED BED 
Gas generator research and development, TRI-GAS Process. 
Interim report, July 1, 1975-June 30, 1976, 2:19170 (FE-1527-17) 
Process for the fluid 
(Patent), 2: 19196 
COAL GASIFICATION/INDEXES 
Coal Gasification Program: index. Reports on work by C Ae Braun 
and Co. Evaluation contractor for joint ERDA-A. GA 
asification pro; (Tabular listing under 5 subject a 
:19176 (FE-2240-12 
COAL GASIFICATION/IN-SITU GASIFICATION 
Adaptive processing of seismic signals in noise for improved time 
of arrival and pos estimates (For monitoring in situ coal 
_gssification rocess), 2:19185 _ 76-0553) 
GASIFICATION/PILOT 
Evaluation contractor for joint ERDALA. G.A. coal gasification 
rogram. Quarterly technical progress report, July-September 
1976. 2:19177 (FE-2240-59) 
COAL GASIFICATION/PLANNING 
Projects to expand fuel sources in Eastern United States: survey of 
planned or proposed coal mines, coal and noncoal conversion 
plants, electric generating plants, oil refineries, uranium 
enrichment facilities, and related infrastructure, in states East of 
the Mississi ipl River (as of June 1976), 2:20269 (BM-IC-8725) 
COAL GASIFICATION/PROCESS DEVELO) UNITS 


gasification of agglomerating coals 


Gas generator research and development, TRI-GAS Process. 
Interim mae July 1, 1975-June 30, 1976, 2:19170 (FE-1527-17) 
COAL GASIFICATION/RESEARCH PROGRAMS 
Coal conversion and utilization. 1975 technical report, 2:19166 
(ERDA-76-86) 
COAL GASIFICATION/REVIEWS 
= oe and hydrogasification (Review; 180 refs.), 


COAL GASIFICATION PLANTS/ATMOSPHERES 
Materials Science Division coal tec re! seventh quarterly 
report, April-June 1976, 2:19165 a yh 
COAL GASI CATION PLANTS/CO SYSTEMS 
Study of the state-of-the-art of i Commies for process control 
and safety in large-scale coal gasification, liquefaction, and 
fluidized-bed combustion systems, 2:19163 (ANL-76-4) 
COAL GASIFICATION P. / DEMONSTRATION PLANTS 
Coal demonstration plants. Quarterly report, January-March 1976, 
2:19167 (ERDA-76-96-1) 
COAL GASIFICATION PLANTS/DESIGN 
Coal-fueled combined cycle power ae system (Patent; 
coal gasification facilities), 2:1961 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant. Phase II. Quarter! 
T5240) progress report, July-September 1976, 2: 1 
Preliminary design services coal conversion demonstration plants. 
Research and development report No. 114. Quarterly report, 
April-June 1976, 2:19172 (FE-1775-5) 
COAL GASIFICATION PLANTS/ENVIRONMENTAL EFFECTS 
Fuel gas environmental impact: Phase report. Report for 1 Jul 
1973-1 Nov 1974, 2:19184 (PB-249454) 
COAL GASIFICATION PLANTS/EVALUATION 
Preliminary design services coal conversion demonstration plants. 
Research and development report No. 114. Quarterly report, 
April-June 1976, 2:19172 (FE-1775-5) 
COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 
Development of a continuous dry coal screw feeder. 
technical progress report, 1 October-31 December 1975 
(Engineering data sheets included), 2:19247 (FE-1794-6) 
Development of a continuous dry coal screw feeder: phase I 
re 5 my ineering data sheets and patents included), 2:19248 
COAL GASIFICATION PLANTS/FUNCTIONAL MODELS 
Development work for an advanced coal gasification system for 
electric power generation from coal ee ~~ a 
commercial gasification generating plant. Phase 
TP} progress report, laky- September 1976, 2: 19169 Ne re. 
1 
COAL GASIFICATION PLANTS/MEASURING INSTRUMENTS 
Study of the state-of-the-art of i vy be — control 
and safety in large-scale coal 
fluidized-bed i s 2: a 519163 C ANL-Te4) 
COAL a ee FLANTS/PR 
Mai mye em seventh quarterly 


ril-June 1916, 2:19165 (ANL-76-111 
TFICATIO 76, £19165 ANE RIES 


Materials Science Division coal tec’ seventh quarterly 
report, April-June 1976 2:19165 (ANL-76-111) 


COAL LIQUEFACTION PLANTS/MEASURING INSTRUM/ 


COAL GASIFICATION PLANTS/SAFETY ENGINEERING 
Safety assurance study of high Btu coal gasification pilot plants. 
Interim rt, 2:19175 2240-8) 
- G (CATION PLANTS/SIMULATION 
t 7 a modular software system for the dynamic 
i) of coal conversion yn Quarterly report, June- 
Agus 197, 1976, - 19178 (FE-233 


a ene ati ital, effects on coal industry structure and 
output. Interim report, 2:19256 hepa 


Kentucky energy resource utiliza rly progress 
report, 1 A ave mee a cg 2: 19151 7B 75068) rte 


COAL INDU: 
Eastern Kentucky coal ieee: an economic analysis, 2:19257 


paced 199 
coal IND Y/ENVIRONMENTAL EFFECTS 

Meeting cae Advanced Fossil Fuels Sector Group, Research 

Tri le Park, 13 November 1975, 2:19228 (PB-2 6) 
COAL lUSTRY/FORECASTING 
Potential of coal as a commodity to be traded on United States 
ou wv exchanges: preliminary evaluation, 2:19255 (FEA/ 
COAL INDU: Y/POLLUTION REGULATIONS 
ee of air quality requirements on coal supply, 2:19262 (NP- 
COAL INDUSTRY /SOCIO-ECONOMIC FACTORS 
= air quality requirements on coal supply, 2:19262 (NP- 
COAL lUSTRY/WATER RESOURCES 
is a factor in energy resources development, 2:20878 (PB- 
COAL LIQ ACTION 
See also COED PROCESS 
COSTEAM PROCESS 
Coal sauna te for September 1976, 
technolo; ro: rogress report for tember 
2:19153 (ORNL /TM-56"4) , 

Research and ape >! rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser crackin rE of coal) 
30n) quarter report, July 1-September 30, 1976, 2:19206 (FE- 

COAL Sap a pm pn te 

Utilization of coal conversion process b eoaieme. Quarterly 
report, July 26, ge tember 25, 1976 (Benzene carboxylic 
acids), 2:19213 24-21) 

COAL LIQUEFA ON/CATALYSTS 

Scientific resources relevant to the catalytic problems in the 
conversion of coal. Final str) (Approximately 1000 
references), 2:19174 Oeoaeate 2017 

COAL LIQUEFACTIO: PROCESS 
a etme oa sduaaion an updated analysis, 
COAL LIQUEFACTION/DEASHING 
Synthetic crude from coal (Patent), 2:19209 
COAL LIQUEFACTION INNOMICS 
Clean coal: what does it cost at the busbar, 2:20306 
COAL LIQUEFACTION/HYDROGENATION 
Synthetic crude from coal (Patent), 2:19209 
COAL LIQUEFACTION/P: G 

Proj to expand fuel sources in Eastern United States: survey of 
planned or proposed coal mines, coal and noncoal conversion 
plants, — eneratin ing plants, oil refineries, uranium 
anes ities, and related infrastructure, in states East of 

sad as of June 1976), 2:20269 Saat -IC-8725) 
COAL TL LIQUE! ROCESS DEVELOPMENT UNITS 

Experimental ely ~) an extractive coking process to produce 

on liquid fuels from bituminous coal. Quarterly report, 
6 1976- Ful 31, pint 2:19204 (FE-1754-4) 
COAL UEFACTION EARCH PR 


OGRAMS 
cieamian and —aiuuien. 1975 technical report, 2:19166 
(ERDA-76-86) 
Overview of fossil energy fuels pro 2 2: Hig ERDA-76-136) 
COAL LIQUEFACTION LANTS/ S 
— of the state-of-the-art of i iadiencanaiins o process control 
and safety in large-scale coal gasification, liquefaction, and 
fluidized-bed combustion systems, 2:19163 (ANL-76-4) 
COAL LIQUEFACTION P: /DEMON: TION PLANTS 
Coal demonstration plants. Quarterly report, January-March 1976, 
2:19167 A-76-96-1) 
COAL LIQ ACTION PLANTS/DESIGN 
os _—— services coal conversion demonstration plants. 
Research and develo t report No. 114. Quarterly report, 
April-June 1976, 2: . 172 (FE-1775-5) 
COAL mo ay CTIO PLANTS/EVALUATION 
ae aan coal conversion demonstration plants. 


Research and ears mee report No. 114. Quarterly report, 
April-June 1976, 2:19172 ee -5) 
COAL aaa PLANTS/MEASURING 
INSTR 


Study of the state-of-the-art of instrumentation for process control 
and safety in large-scale coal gasification, liquefaction, and 
fluidized-bed combustion systems, 2:19163 (ANL-76-4) 





COAL LIQUIDS/ASHES / 


COAL LIQUIDS/ASHES 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
May 1, 1976-July 31, 1976, 2:19204 (FE-1754-4) 
COAL LIQUIDS/CARCINOGENS 
Coal technology program progress report for September 1976, 
2:19153 (ORNL/TM-5674) 
COAL LIQUIDS/CHEMICAL ANALYSIS 
Chemical characterization, handling, and refining of SRC to ew 
fuels. Quarterly progress report, July-September 1976 (16 re 
2:19212 (FE-2003-15) 
COAL LIQUIDS/CHEMICAL COMPOSITION 
Characterization of coal liquids derived from the H-coal process, 
2:19201 (BERC/RI-76/10) 
Coal technology program progress report for September 1976, 
2:19153 (ORNL/TM-5674) 
COAL LIQUIDS/DEASHING 
Laboratory studies for separation of solids from SYNTHOIL 
ross product. Part 1. Additives to facilitate separation of solids 
Som SYNTHOIL gross product. Part 2. Solvents to remove 
solids from coal liquefaction product, 2:19200 (ANL-76-91) 
COAL LIQUIDS/DENITRIFICATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Annual report, June 20, 1975-June 19, 
1976, 2:19154 (FE-2028-4) 
COAL LIQUIDS/DESULFURIZATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Annual report, June 20, 1975-June 19, 
1976, 2:19154 (FE-2028-4) 
COAL LIQUIDS/FILTRATION 
Coal technology program progress report for September 1976, 
2:19153 (ORNL/TM-5674) 
COAL LIQUIDS/HYDROGENATION 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1976-August 1976 (Evaluation of 21 catalysts for COED 
tar, 18 for SYNTHOIL, and 20 for SRC), 2:19162 (FE-2034-4) 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Annual report, June 20, 1975-June 19, 
1976, 2:19154 (FE-2028-4) 
Synthetic crude from coal (Patent), 2:19209 
COAL LIQUIDS/PHYSICAL PROPERTIES 
Characterization of coal liquids derived from the H-coal process, 
2:19201 (BERC/RI-76/10) 
COAL LIQUIDS/PURIFICATION 
Pretreatment of coal-derived liquid to improve magnetic 
separation of solids (Patent), 2:19211 
COAL LIQUIDS/SEDIMENTATION 
Coai technology program progress report for September 1976, 
2:19153 (ORNL/TM-5674) 
COAL LIQUIDS/SEPARATION PROCESSES 
Coal technology program progress report for September 1976, 
2:19153 (ORNL/TM-5674) 
COAL LIQUIDS/VISCOSITY 
Laboratory studies for separation of solids from SYNTHOIL 
gross product. Part 1. Additives to facilitate separation of solids 
from SYNTHOIL gross product. Part 2. Solvents to remove 
solids from coal liquefaction product, 2:19200 (ANL-76-91) 
COAL MINERS/COOLING 
Prophylactic effect of head-cooling on coal miner's cramps. 
Report 2: The effect of head-cooling on coal miners under hot 
and humid environment, 2:19258 (N-75--27739) 
COAL MINES/ACID MINE DRAINAGE 
Water quality control in mine spoils upper Colorado River Basin. 
Environmental protection technology series, 2:19226 (PB- 
242908) 
COAL MINES/AIR POLLUTION MONITORS 
Aerosol research and development related to health hazards 
analysis, July 1, 1975-June 30, 1976 (Coal mine air sampler 
performance testing), 2:20824 (LA-6539-PR) 
COAL MINES/DUSTS 
Test procedure for coal-mine-dust-personal-sampler units, 2:19244 
(PB-251353) 
COAL MINES/FIRE HAZARDS 
Evaluation of the cadmium disc breakflash in testing electrical 
circuits safety in explosive atmospheres. a comprehensive study 
of intrinsic safety criteria. Open file report, 2:19245 (PB-253589) 
COAL MINES/MONITORING 
Development of improved methane sampling system. Final report 
May 1973-May 1975, 2:19261 (PB-250603) 
COAL MINES/PLANNING 
Projects to expand fuel sources in Eastern United States: survey of 
planned or proposed coal mines, coal and noncoal conversion 
plants, electric generating plants, oil refineries, uranium 
enrichment facilities, and related infrastructure, in states East of 
the Mississippi River (as of June 1976), 2:20269 (BM-IC-8725) 
COAL MINES/SAFETY 
The evaluation of foamed concrete explosion-proof bulkheads. 
Final report, 2:19239 (PB-246571) 
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COAL MINING 
See also ACID MINE DRAINAGE 
SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/ECONOMICS 
Evaluation of mining constraints to the revitalization of 
Pennsylvania anthracite. Open file report, 2:19238 (PB-242580) 
COAL MINING/ENVIRONMENTAL EFFECTS 
Impact of coal strip mining on water quality and hydrology in 
East Tennessee. Completion report, 2:19229 (PB-251391) 
COAL MINING/FORECASTING 
Evaluation of mining constraints to the revitalization of 
Pennsylvania anthracite. Open file report, 2:19238 (PB-242580) 
COAL MINING/GOVERNMENT POLICIES 
Evaluation of mining constraints to the revitalization of 
Pennsylvania anthracite. Open file report, 2:19238 (PB-242580) 
COAL MINING/MINING EQUIPMENT 
Cutting experiments using a rotating water jet in a borehole. 
Report of investigations, 1975, 2:19243 (PB-250781) 
ne of a non-clogging water spray system, 2:19242 (PB- 
250626 


) 
COAL MINING/SAFETY 
Coal mine conveyor belt combustion products identification and 
analysis. Annual report, 8 Aug 1973-8 Aug 1974, 2:19240 (PB- 


250527) 
COAL MINING/SURFACE MINING 
Land and natural resource information and some potential 
environmental effects of surface mining of coal in the Gillette 
Area, Wyoming, 2:19230 
Land —_ and strip-mined coal production in Appalachia, 
2:20305 
COAL PREPARATION 
Coal technology program progress report for September 1976, 
2:19153 (ORNL/TM-5674) 
Fuel preparation process (Patent; cleaning coal with oil), 2:19251 
COAL PREPARATION/ECONOMICS 
Clean coal: what does it cost at the busbar, 2:20306 
COAL RESERVES/DATA ANALYSIS 
PACER: data entry, retrieval, and update for the National Coal 
Resources Data System (Phase I), 2:19231 
COAL RESERVES/LEASING 
Oversight: Federal coal leasing program. Hearing before the 
Subcommittee on Minerals, Materials, and Fuels of the 
Committee on Interior and Insular Affairs, Senate, Ninety- 
fourth Congress. Second Session on the Department of the 
Interior's new coal leasing policy, February 16, 1976, 2:19263 
COAL RESERVES/PLANNING 
Montana energy position paper: a Montana Energy Advisory 
Council staff report, 2:20272 (NP-21224) 
COAL RESERVES/SOCIO-ECONOMIC FACTORS 
Montana energy position paper: a Montana Energy Advisory 
Council staff report, 2:20272 (NP-21224) 
COAL TAR/AEROSOL MONITORING 
Fume emissions from coal-tar pitch. Technical manuscript, 
2:19216 (AD-A-022844) 
COAL TAR/HEALTH HAZARDS 
Fume emissions from coal-tar pitch. Technical manuscript, 
2:19216 (AD-A-022844 
COAL TAR/HYDROGENATION 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1976-August 1976 (Evaluation of 21 catalysts for COED 
tar, 18 for SYNTHOIL, and 20 for SRC), 2:19162 (FE-2034-4) 
COAL TAR/OXIDATION 
Utilization of coal conversion process by-products. Quarterly 
report, July 26, 1976-September 25, 1976 (Benzene carboxylic 
acids), 2:19213 (FE-1724-21) 
COAL TAR OILS/CHEMICAL COMPOSITION 
High temperature gas turbine engine component materials testing 
program. Task I. Quarterly technical progress report No. 4, 
April 5-June 27, 1976, 2:19221 (FE-1765-18) 
COAL TAR OILS/PHYSICAL PROPERTIES 
High temperature gas turbine engine component materials testing 
program. Task I. Quarterly technical progress report No. 4, 
April 5-June 27, 1976, 2:19221 (FE-1765-18) 
COAL” TAR OILS/SYNTHESI 
High temperature gas turbine engine component materials testing 
program. Task I. Quarterly technical progress report No. 4, 
April 5-June 27, 1976, 2:19221 (FE-1765-18) 
COALCON PROCESS/CATALYSTS 
Scientific resources relevant to the catalytic problems in the 
conversion of coal. Final report, 2:19174 (FE-2017-1) 
COALCON PROCESS/DEMONSTRATION PLANTS 
Coal demonstration plants. Quarterly report, January-March 1976, 
2:19167 (ERDA-76-96-1) 
COAL-FIRED MHD GENERATORS/RESEARCH PROGRAMS 
Development a for MHD direct coal-fired power 
generation test facility. Quarterly technical progress report, 
April-June 1976, 2:20330 (FE-1760-22) 
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COAL-FIRED MHD GENERATORS/TEST FACILITIES 
Development pro for MHD direct coal-fired power 
generation test facility. Quarterly technical progress report, 
April-June 1976, 2:20330 (FE-1760-22) 
COASTAL REGIONS/OFFSHORE SITES 
Planning and evaluation parameters for offshore complexes (Mid- 
Atlantic coastal region), 2:20215 (NASA-CR-145040) 
COASTAL REGIONS/REACTOR SITES 
Seaboard: site for nuclear power stations, 2:20012 
COATED FUEL PARTI 
Device for the separation of spherically shaped fuel or breeding 
material particles for nuclear reactors (Patent), 2:19963 
COATED LL PARTICLES/FABRICATION 
Coated nuclear particle and procedure and device for its 
fabrication (Patent), 2:19323 
Nozzle out of graphite for adding thermally decom le 
pak uel or breeder kernels in a fluid bed (Patent), 
Nuclear fuel or nuclear poison molded bodies with a coating of 
carbon out of several layers (Patent), 2:19322 
COATED FUEL PARTICLES/FAILURES 
—— behaviour of high temperature reactor coated fuel 
— (Relation of crushing failure to coating strengths), 
COBALT/ABSORPTION SPECTROSCOPY 
Analytical method for determination of the decontamination 
pee - an evaporation plant for radioactive waste water, 
71941 
COBALT/BINDING ENERGY 
Core-electron binding coun of the first thirty elements, 2:21094 
COBALT 57/MOESSBAUER EFFECT 
Moessbauer effect emission aw a useful surface 
technique, 2:20472 (CONF-760539-) 
COBALT 59 TARGET/NEUTRON REACTIONS 
Study of the spin-orbit term of the spherical optical model 
potential by large angle fast neutron elastic scattering angular 
distribution measurements, 2:21175 (CONF-760715-P2) 
COBALT ALLOYS 
See also HASTELLOY X 
INCONEL 617 
KOVAR 


OVA 
COBALT ALLOYS/MAGNETIZATION 
Moessbauer effect emission spectroscopy: a useful surface 
technique, 2:20472 (CONF-760539-) 
COBALT OXIDES/MICROSTRUCTURE 
Effects of internal gas pressure on the microstructure and 
dimensional stability of ceramics, 2:20579 (COO-2713-1) 
COBALT OXIDES/SINTERING 
Effects of internal gas pressure on the microstructure and 
dimensional stability of ceramics, 2:20579 (COO-2713-1) 
COCKCROFT-WALTON ACCELERATORS/USES 
ee subkolovolt x-ray calibration facility — a 
kroft-Walton proton accelerator, 2:19484 (UCRL-78764) 
CODONS/PHYSIO Y 
Accuracy in genetic translation (Role of codons in amino acid 
synthesis), 2:20926 (UCRL-Trans-11199) 
ED PROCESS/BY-PRODUCTS 
Utilization of coal conversion process by-products. Quarterly 
report, July 26, 1976-September 25, 1976 (Benzene carboxylic 
acids), 2:19213 (FE-1724-21) 
COED PROCESS/CATALYSTS 
Scientific resources relevant to the catalytic problems in the 
conversion of coal. Final report, 2:19174 (PE-2017.1) 
COINCIDENCE SPECTROM Y 
High resolution x- and gamma-ray coincidence spectrometry, 
:20775 (CONF-760539-) 
COKE/DESULFURIZATION 
Desulfurization of coke (Patent), 2:19158 
COKE/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
Seocumaenee — 2:19217 (CONF-760539-) 


Collective ion acceleration by an electron beam at an ionization 
front, 2:20740 
ILLECTIVE ACCELERATORS/PERFORMANCE 
Collective-field acceleration of hi oo! ions, 2:20742 
COLLECTIVE MODEL/MOM OF INERTIA 
Variable moment of inertia (VMI) model and theories of nuclear 
collective motion, 2:21193 
ILLECTRONS 


See SELF-POWERED NEUTRON DETECTORS 
COLLISIONAL PLASMA/CROSS SECTIONS 
Measurement of plasma and atomic collision cross section, 2:21303 
(IPPJ-DT-46) 
COLLISIONAL PLASMA/DRIFT INSTABILITY 
we og — instability in an rf-discharge plasma in a magnetic 
eld, 2:21 


COMMERCIAL SECTOR/ENERGY CONSUMPTION / 


COLLISIONAL PLASMA/PLASMA DRIFT 
Observation of drift motion of a collisional plasma in cross fields, 
2:21302 (IPPJ-221) 
ig a eae mye PLASMA/LOSS CONE 


ee ee ee oe with steep density 
2, 2 
een ta ing b f i - ith onal re 
ting by eo pumping with axially asymmetric 
fields 2:21251 


alternating 
LLISIO LASMA/NORMAL-MODE ANALYSIS 
Normal modes of a loss cone plasma slab with steep density 
ient, 2:21319 
co IONLESS PLASMA/SHOCK WAVES 
Structure of laminar shock waves in a collisionless plasma, 2:21369 
Wave theory in Chew-Goldberger-Low relativistic 
magnetohydrodynamics, 2:21371 
COLO / URANIUM DEPOSITS 
Uranium favorability of precambrian rocks in the Badger Flats - 
Elkhorn Thrust Area, Park and Teller Counties, Colorado, 
2:19308 (GJBX-55(76)) 
COLORADO/WATER RESOURCES 
Water as a factor in energy resources development, 2:20878 (PB- 
250750) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIUM 
See NIOBIUM 
COMBINED STEAM-POWER GENERATION 
Energy industrial center study (Conservation of fuel burned to 


produce steam), 2:20256 (PB-243823) 
MBINED-CYCLE POWER PLANTS/DESIGN 
Coal-fueled combined cycle power —— system (Patent; 
coal gasification facilities), 2:1961 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant. Phase II. Quarter] 
T2140) progress report, July-September 1976, 2:19169 (FE- 
COMBINED-CYCLE POWER PLANTS/EFFICIENCY 
Development of high-temperature subsystem technology to a 
technology readiness state: phase I. First quarterly technical 
progress report, June-August 1976 (Industrial open-cycle gas 
turbine; coal-derived fuel), 2:19604 (FE-2292-4) 
COMBINED-CYCLE POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
Fuel gas environmental impact: Phase report. Report for | Jui 
1973-1 Nov 1974, 2:19184 (PB-249454) 
COMBINED-CYCLE POWER PLANTS/MATHEMATICAL 
MODELS 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant. Phase II. Quarterly 
technical progress report, July-September 1976, 2:19169 (FE- 
1521-40) 
COMBUSTION CHAMBERS/DESIGN 
Reduction of gaseous pollutants in combustion flue gas (Patent), 
2 


COMBUSTION CHAMBERS/PERFORMANCE TESTING 
Effect on fuel properties of performance of a single aircraft 
turbojet combustor, 2:20417 (N-75-32120) 
COMBUSTION PRODUCTS/CHEMICAL REACTIONS 
Chemistry of fuel nitrogen conversion to nitrogen oxides in 
combustion. Final report, Jun 1972-May 1975, 2:20829 (PB- 


250373) 
COMBUSTION PRODUCTS/CORROSIVE EFFECTS 
High temperature corrosion during combustion of gas, coal and 
oil, 2:20552 (N-76-16219) 
COMBUSTORS/DESIGN 
Combustion process for low-level NO/sub x/ and CO emissions 
(Patent), 2:20444 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 
A market study of energy-related equipments for the commercial 
buildings sector: decision-makers, buying process, and 
marketing strategies. Final report, 2:20368 (PB-248618) 
Guidelines for saving energy in existing buildings. Building 
owners and operators manual. ECM 1, 2:20369 (PB-249928) _ 
Guidelines for saving energy in a buildings. Engineers, 
architects, and operators manual. ECM 2, 2:20370 (PB-249929) 
IMMERCIAL SECTOR/ELECTRIC POWER 
1972 flow of electrical energy in California and its relationship to 
selected county level characteristic parameters, 2:20309 
(UCRL-52143) 


COMMERCIAL SECTOR/ENERGY CONSERVATION 


How business in Los Angeles cut energy use by 20 percent, 
2:20259 (PB-249347) 
IMMERCIAL SECTOR/ENERGY CONSUMPTION 
— conditions in the South (Description of supply/demand 
1972), 2:20277 (ORNL/TM-5568) 








COMMODITIES/PRODUCTION / 


COMMODITIES/PRODUCTION 
Energy use patterns in metallurgical and nonmetallic mineral 
processing (phase 4: energy data and flowsheets, nied 
commodities). Research report, 2:20325 (PB-245759) 
COMMON MARKET/ENERGY SUPPLIES 
Statistics of energy: 1960-1974, 2:20275 (NP-21396) 
COMMUNICATIONS 
Aids for the study of electromagnetic blackout. Handbook, 
2:21079 (AD-A-010228) 
COMMUNICATIONS/STANDARDS 
Alarm, public address, and telecommunication systems. Draft 
(Nuclear power plants), 2:19829 
COMMUNITIES/ENERGY SOURCE DEVELOPMENT 
Measuring social benefits attributable to social infrastructure in 
boomtowns, 2:20208 (LA-6559-T) 
COMPLEMENT/BIOLOGICAL EFFECTS 
Complement-induced ultrastructural membrane lesions: 
requirement for terminal components ('*°I tracer techniques), 
2:20939 
COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/FABRICATION 
Hot rolled composite billet for nuclear control rods (Patent), 


2:20595 
COMPOSITE MATERIALS/STRESSES 

Effect of stress on the fluorescence of Kevlar fiber (With and 

without epoxy resin), 2:20596 (UCID-17333) 
COMPRESSED AIR ENERGY STORAGE/CAVES 

Geological survey of potential cavern areas in New England. 
Final report, 2:20166 (PB-250107) 

COMPRESSIBLE FLOW/CALCULATION METHODS 

Numerical methods in hydrodynamic calculations, 2:20706 
(UCRL-52112) 

COMPUTER CODES/A CODES 

ABCXYZ: vector potential (A) and magnetic field (B) code (C) 
for Cartesian (XYZ) geometry using general current elements 
(In LRL TRAN for CDC < 600 computer), 2:21234 (UCRL- 
52029) 

Guide to improving the performance of a manipulator system for 
nuclear fuel handling through computer controls. Final report 
(ARMIN, ARMOUT, TEST, SWTH, INTFC, SAAR), 
2:19372 (PB-249255) 

COMPUTER CODES/C CODES 

Computer-oriented approach to fault-tree construction (Computer 
Automated Tree (CAT) code), 2:20064 (EPRI-NP-288) 

CRPBOW: a program for calculating absorber assembly bowing 
(LMFBR), 2:19992 (HEDL-SA-888-FP) 

COMPUTER CODES/E CODES 

Prediction of the nonlinear dynamic response of structural 

components using finite elements (EURDYN Code), 2:20136 
COMPUTER CODES/F CODES 

Application of FORSS sensitivity and uncertainty methodology to 
fast reactor benchmark analysis, 2:19779 (ORNL/TM-5563) 

FRUSTA-S code, 2:20100 (RT/PROT-75-27) 

COMPUTER CODES/H CODES 

Comparison of the LLL HANDYL76 code with three Stanford 
Linac experiments (185 MeV to 1 GeV; for CDC 7600 
computer), 2:21204 (UCID-17193) 

HEATUP: a computer program for the thermal anaysis of a 
LOFC accident in an HTGR, 2:20091 (ORNL/CSD/TM-16) 

COMPUTER CODES/I CODES 

Guide to improving the performance of a manipulator system for 
nuclear fuel handling through computer controls. Final report 
(ARMIN, ARMOUT, TEST, SWTH, INTFC, SAAR), 
2:19372 (PB-249255) 

ISOLA II - A FORTRAN IV code for the calculation of the 
long-term a- and B-dose distributions in the vicinity of nuclear 
installations, 2:20015 (KFK-2210) 

COMPUTER CODES/L CODES 

LASER-R a computer code for reactor cell and burnup 

— in neutron transport theory, 2:19869 (ITN-110- 
COMPUTER CODES/M CODES 

Analysis of thermal interactions between fuel and sodium using an 
exact thermo-hydrodynamic model (MURTI Code), 2:2008 
(KFK-2260) 

MEKIN: MIT-EPRI nuclear reactor core kinetics code. Final 
report (BWR and PWR), 2:19664 (PB-246054) 

MESSYMESH: an improved version, 2:20745 (CONF-760942-16) 

COMPUTER CODES/N CODES 
NIC/QUERY: a novice user interface program, 2:21505 (LBL- 


5315) 
COMPUTER CODES/P CODES 

PACER: data entry, retrieval, and update for the National Coal 
Resources Data System (Phase I), 2:19231 

PERVUE: a program to plot perspective views of surfaces, 
2:21413 (PPPL-1304) 

Procurement module for a MIS: user’s manual (PROQ, on-line 
interactive program for management information system), 
2:21469 (ORNL/TM-5693) 
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COMPUTER CODES/R CODES 
RAP-2A Computer code for transients analysis in fast reactors, 
2:20080 (ITN 102-1975 
RAP-3A Computer code for thermal and hydraulic calculations in 
pes state conditions for fuel element clusters (LMFBR), 
2:19775 (ITN-103-1975) 
RAP-4A Computer code for ery ge calculation of liquid 
metal cooled fuel clusters, 2:19776 (ITN-105-1975) 
Sub-program for reading input: REDLEC(N) (Reads and 
recognizes various OPS of input data), 2:21521 (ORNL-tr-4236) 
COMP’ R CODES/S CODES 
Application of state-of-the-art Monte Carlo methods to gamma- 
ray (and electron) sources and detectors (SANDYL), 2:19480 
(CONF-760539-) 
ene 4 analysis of gamma and x-ray spectra (SAMPO Code), 
2:2 


Guide to improving the performance of a manipulator system for 
nuclear fuel handling through computer controls. Final report 
(ARMIN, ARMOUT, TEST, SWTH, INTFC, SAAR), 
2:19372 (PB-249255) 

Properties of the cylindrical rf cavity evaluation code 
SUPERFISH, 2:20746 (LA-UR-76-2028) 

SENHOR-II - a computer code for loss-of-coolant accidents of 

ressure tube type reactors, 2:20110 

SNAP-3D: a three-dimensional neutron diffusion code, 2:19874 
(TRG-REPORT-2677(R)) 

User’s guide to SUBWAR 1 (Kinematically tracks aaete and 
target and shows distribution of hits; in LRLTRAN for CDC 
7600 computer), 2:21511 (UCID-17240) 

COMPUTER CODES/T CODES 

Guide to improving the performance of a manipulator system for 
nuclear fuel handling through pine og! controls. Final report 
(ARMIN, ARMOUT, TEST, SWTH, INTFC, SAAR), 
2:19372 (PB-249255) 

TIMTEM: a digital program for the calculation of two- 
dimensional, non-linear temperature fields of reactor 
components of complex structure taking into account 
ta and anisotropy. Programme description, 2:19872 
(MRR-P-16) 

TOTEM. A computer program for the simulation of an electric 
power generation system, 2:19835 (EUR-5421) 

COMP CODES/TESTING 
Certification of the Swarztrauber-Sweet elliptic PDE software 


package, 2:21478 (LA-UR-76-2298) 
COMPUTER CODES/W CODES 


WALKUERE: simulation of the vortex-pair structure of coolin 
tower rey by a computer program, 2:19606 (KFK-2249) 
~ h 3 ose hics, 2:21520 (UCRL-78851) 
Approach to design automation graphics, 2: - 
MP RAMMING 


COMPUTER GRAPHICS/PROG 
Simple implementation ee for the ARPA Network Graphics 
Protocol, 2:21483 (LBL-5315) 
COMPUTER GRAPHICS/RECOMMENDATIONS 
Osi” the ARPA Network Graphics protocol, 2:21482 (LBL- 
531 


Network Graphics isn't networking, 2:21484 (LBL-5315) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS/COMMUNICATIONS 
Distributed file systems (working paper), 2:21504 (LBL-5315) 
NI the development of message technology, 2:21493 (LBL- 
Synchronization and resiliency in network data access, 2:21503 
(LBL-5315 
COMPUTER ORKS/COMPUTER GRAPHICS 
Osi. the ARPA Network Graphics protocol, 2:21482 (LBL- 


Network Graphics isn’t networking, 2:21484 (LBL-5315) 
Simple implementation strateey for the ARPA Network Graphics 
Protocol, 2:21483 (LBL-5315) 

COMPUTER NETWORKS/DATA PROCESSING 
— to data migration in computer networks, 2:21497 (LBL- 
Data distribution strategies, 2:21491 (LBL-5315) 

COMPUTER NETWORKS/DATA TRANSMISSION 
ARPANET front-end for large computers, 2:21486 (LBL-5315) 
eT at Argonne National Laboratory, 2:21485 (LBL- 


Packet radio network protocol structures, 2:21500 (LBL-5315) 
Transmission gore tradeoffs in ring-structured digital systems, 
2:21499 (LBL-5315 
COMPUTER NETWORKS/JOINING 
Alternatives for computer network interconnection, 2:21502 
(LBL-5315) 
MPUTER NETWORKS/MANAGEMENT 
— distribution SS ges a. BL-5315) 
atacomputer: a network data utility, 2: L-5315 
COMPUTER NETWORKS/MEETINGS 
Berkeley workshop on distributed data management and computer 
rt ee Berkeley, California, 25-26 May 1976, 2:21479 (LBL- 
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COMPUTER NETWORKS/MEMORY DEVICES 
Datacomputer: a network data utility, 2:21507 (LBL-5315) 
Shared mass storage for multiple hosts, 2:21519 (UCRL-78672) 
COMPUTER ORKS/PLANNING 
Proposal for a network INGRES (Extended operational relational 
data base system), 2:21492 (LBL-5315) 
COMPUTER NETWORKS/PROG IG 
ARPANET front-end for large a 2:21486 (LBL-5315) 
Frontend-backend split programs, 2:21489 (LBL-5315) 
- in a network computing environment, 2:21487 (LBL- 
kes virtual programming environment, 2:21490 (LBL- 
COMPUTER NETWORKS/RELIABILITY 
Synchronization and resiliency in network data access, 2:21503 
(LBL-5315) 
COMPUTER NETWORKS/REVIEWS 
CTR computer network, 2:21480 (LBL-5315) 
Future of the ARPA network, 2:21481 (LBL-5315) 
COMPUTER NETWORKS/STANDARDS 
Importance of common standards for a structures, data 


ormats, and query languages, 2:21496 (LBL-5315) 
COMPUTER PROGRAMMING 


See PROGRAMMING 
COMPUTERS 
See also CDC COMPUTERS 
HP COMPUTERS 
IBM COMPUTERS 
COMPUTERS/DESIGN 
Case for a parallel-associative yo to data base machine 
architectures, 2:21508 (LBL-5315) 
COMPUTERS/EQUIPMENT INTERFACES 
MICROBUS: a multiple microprocessor I/O system (Up to 8 host 
poe systems and 512 slave processing units), 2:21501 
(LBL-5315) 
COMPUTERS/MEMORY DEVICES 
Simulation of the performance of a collection of storage space 
allocation algorithms, 2:21512 (UCID-17251) 
COMPUTERS/PERFORMANCE TESTING 
CRAY-1 evaluation. Final report, 2:21477 (LA-6456-MS) 
CONCRETES 


See also REINFORCED CONCRETE 
CONCRETES/MECHANICAL PROPERTIES 
Elastic and strength properties of Hanford concrete mixes at room 
and elevated temperatures, 2:20609 (BNWL-SA-5779) 
CONCRETES/PHYSICAL PROPERTIES 
— and chemical tests on some reactor shield concretes, 


CONDENSATION CHAMBERS/PERFORMANCE TESTING 
Pressure suppression experiments in the PSS test rig of the GKSS 
pave Fag oe reactor), 2:20045 (GKSS-75/E/23) 
CONDE COOLING SYSTEMS 


See also COOLING SYSTEMS 
Steam power plant with a PWR reactor and a number of steam 
enerators heated with pressurized water (Patent), 2:19708 
a COOLING SYSTEMS/PERFORMANCE 


Dry coolin — with ae surfaces, 2:19893 (INIS-mf-3137) 
CONDENS LING SYSTEMS/THERMAL EFFLUENTS 
Heat emissions of condensation turbine sets of steam power plants 
and the environment, 2:19611 
CONDUCTOR DEVICES 
See also ELECTRIC CABLES 
CONDUCTOR DEVICES/COOLING 
Some problems raised by the operation of large nuclear turbo- 
generator sets. Cooling of shielded conductors. Precautionary 
steps for their thermal dimensioning, 2:19940 
CONFIGURATION INTERACTION/COMPUTER 
CALCULATIONS 
Vector method for — scale configuration interaction problems, 
2:20639 (UCRL-52178) 
CONNECTICUT/ENERGY 


Review of leading state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02) 
INNECTIONS 


See JOINTS 
CONSERVATION (RESOURCE) 
See a CE CONSERVATION 


INTAINERS 
See also CASKS 
PRESSURE VESSELS 

CONTAINERS/DESIGN 

Design criteria burial containers for non-transuranic solid 

jioactive waste, 2:19419 (ARH-CD-767) 

CONTAINERS/FRACTURES 
Radionuclide content of an exhumed onaee vessel and 

neighboring soil (Health hazards from -time buried 

radiochemical process equipment), 2: (DP-1446) 


COOLANT CLEANUP SYSTEMS/FILTERS / 


CONTAINERS/NATURAL CONVECTION 
Musing a fully implicit method, 2.20708 (DP-MS.1S-127) 
using a fully implicit method, 2: - - 
CONTAINERS/SURFACE CONTAMINATION 
Radionuclide content of an exhumed canyon vessel and 
neighboring soil (Health hazards from long-time buried 
radiochemical process —a 2:20866 (DP-1446) 
CONTAINMENT BUILDINGS/DESIGN 
Influence of external effects on the design and price of structural 
installations for nuclear power stations, 2:20127 
CONTAINMENT BUILDINGS/ELECTRIC CABLES 
Bushing means for passing an electric wire through a reactor 
containment aot atent), 2:19902 
INTAINMENT BUILDINGS/MECHANICAL VIBRATIONS 
Analysis of a pene = — with complex — _— ‘ 
superposition method applied to systems with many degrees o' 
freedom, 2:20140 sad — 
CONTAINMENT BUILDINGS/MISSILE PROTECTION 
Optimized reinforcement of nuclear power plant structures for 
aircraft impact forces, 2:20148 
CONT. BUILDINGS/SEISMIC EFFECTS 
Analyses of the dynamic behaviour of nuclear installation under 
external loads. Earthquake loading of the BWR-72 reactor 
building, calculated by the Finite | ahead programme system 
ASKA, 2:20079 (IRS-W-19) 
Development and use of seismic instructure response spectra in 
nuclear plants, 2:20050 (AED-Conf-75-365-087) 
Non-linear dynamic response of reactor containment, 2:20051 
(AED-Conf-75-365-091) 
CONTAINMENT BUILDINGS/STRESS ANALYSIS 
Mathematical programming methods for displacement bounds in 
elasto-plastic dynamics, 2:20135 
Peak load-impulse characterization of critical pulse loads in 
structural dynamics, 2:20133 
Stress concentration around circular penetrations in a reinforced 
concrete containment building (LMFBR), 2:20109 
Survey of numerical methods and computer programs for 
dynamic structural analysis, 2:20134 
CONTAINMENT BUILDINGS/STRESSES 
Transient loads on nuclear reactor containment during masimum 
credible accident (PHWR), 2:20076 (INIS-mf-3 108/45) 
CONTAINMENT BUILDINGS/TRANSIENTS 
Containment transient analysis for postulated accident 
consequences assessment (LMFBR), 2:20070 (HEDL-SA-854) 
CONTA ENT SHELLS/DEFORMATION 
Dynamic plastic buckling of rings and cylindrical shells, 2:20137 
CONTAINMENT SHELLS/STR ANALYSIS 
Transient dynamic and inelastic analysis of shells of revolution: a 
survey of programs, 2:20139 
CONTAINMENT SPRAY SYSTEMS/HYDROGEN 
PRODUCTION 
Review of literature on catalytic recombination of hydrogen- 
oxygen (Removal of hydrogen from containment atmosphere 
following LWR blowdown), 2:20092 (ORNL/MIT-S55) 
CONTAINMENT SYSTEMS 
See also CONTAINMENT SPRAY SYSTEMS 
CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 
Analysis of BWR pressure suppression pool dynamics, 2:20102 
(UCRL-78694) 
CONTINENTAL SHELF/EXPLOITATION 
Methodology for the siting of onshore facilities associated with 
OCS development. Interim report No. 1, 2:19282 (PB-250612) 
CONTINENTAL SHELF/LEASING 
Economic study of the possible impacts of a potential Baltimore 
Canyon sale. Technical paper number 1. Final report 1975-1990, 
2:19284 (PB-249199) 
CONTINENTAL SHELF/PETROLEUM DEPOSITS 
Oilspill risk analysis for the North Atlantic Outer Continental 
Shelf lease area, 2:20307 
CONTROL ELEMENTS 
See also SCRAM RODS 
Pebble-bed reactor with absorber chain, 2:20002 
CONTROL ELEMENTS/DEFORMATION 
CRPBOW: a ony for a absorber assembly bowing 
(LMFBR), 2:19992 (HEDL-SA-888-FP) 
CONTROL ELEMENTS/FABRICATION 
Hot rolled composite billet for nuclear control rods (Patent), 
:20595 


CONTROL ELEMENTS/PERFORMANCE TESTING 
LMFBR reference control materials. Semiannual report, January- 
June 1976, 2:19993 (HEDL-TME-76-63) 
CONTROL ROD DRIVES 
Control rod drive (Patent; water cooled reactor), 2:19999 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
COOLANT CLEANUP SYSTEMS/FILTERS 
Improvements in or relating to gas cooled nuclear reactors 
tent), 2:19745 





COOLANT LOOPS 


COOLANT LOOPS 
See also REACTOR COOLING SYSTEMS 
High-temperature gas loops and heat transfer, 2:19727 


See HEAT EXCHANGERS 
COOLING LOAD/COMPUTER CALCULATIONS 
Procedure for determining heating and cooling loads for 
computerizing energy calculations: algorithms for building heat 
transfer subroutines, 2:20361 
COOLING PONDS/COST 
Economic assessment of backfitting power plants with closed- 
cycle ovens systems. Final report, Apr 1974-Oct 1975, 2:19608 
(PB-25118 
COOLING PONDS/EFFICIENCY 
Perspective on use of fresh water for cooling systems of 
thermoelectric ale et eg in florida. Water resources 
phony (fin: Ay Le gE 2:19607 (PB-250937) 
COOLING R) 
See REA CTOR TOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
COOLANT LOOPS 
ONCE-THROUGH COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/COMPARATIVE EVALUATIONS 
Coastal power plant heat dis; considerations, 2:19613 
COOLING SY: /THE EFFLUENTS 
Atmospheric impacts of evaporative cooling systems, 2:20021 


See also MECHANICAL DRAFT COOLING TOWERS 
NATURAL DRAFT COOLING TOWERS 
COOLING TOWERS/DESIGN 
Successive graphical method of design of a cross-flow cooling 
tower, 2:19616 
COOLING TOWERS/EFFICIENCY 
Perspective on use of fresh water for cooling systems of 
thermoelectric powerplants in florida. Water resources 
investigations (final ae 2:19607 (PB-250937) 
COOLING TOWERS/PERFORMANCE 
Effects of natural winds on =n towers (Thermal performance 
and structural design), 2:19605 (INIS-mf-3139) 
oc emeree with combined wet/dry cooling towers, 
2:1 


COOLING TOWERS/PLUMES 
WALKUERE: simulation of the vortex-pair structure of cooling 
tower plumes by a computer program, 2:19606 (KFK-2249) 
COOLING TOWERS/PUMPS 
a pumps in cooling circuits with wet cooling tower, 
: 1 


COOLING TOWERS/STRESS ANALYSIS 
Buckling of cooling-tower shells: state-of-the-art, 2:19614 
Buckling of cooling-tower shells: bifurcation results, 2:19615 
Effects of natural winds on cooling towers (Thermal performance 
and structural design), 2:19605 (INIS-mf-3139) 
COPPER/CHARGED-PARTICLE TRANSPORT 
Comparison of the LLL HANDYL76 code with three Stanford 
Linac experiments (185 MeV to 1 GeV; for CDC 7600 
computer), 2:21204 en 
COPPER/CORROSIO 
—- conditioning a water and steam at neutral operation (For 
R coolin a 2:20620 
COPPER/EXPLOSIO 
Calculation of oe: oF burst phenomena in electrically 
exploded foils, 2:20506 
COPPER/PHOTOEMISSION 
Angle-resolved photoemission from Cu single crystals using Al 
a radiation, 2:20539 
COPPER/PHYSICAL RADIATION EFFECTS 
Cascade annealing: an overview (CASCADE and MARLOWE 
Sara, interstitial and vacancy coordinates), 2:20561 (HEDL- 
Energy dependence of neutron damage in Cu and Nb, 2:20573 
Study of defects in metals with positive muons (Neutron 
irradiation; deformation), 2: 220564 (SAND-76-9054) 
COPPER/PROTON REACTI 
Production of high-mass ale - in proton-nucleus collisions at 
400 GeV, 2:21123 
COPPER/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/CORROSION 
Oxygen conditioning of water and steam at neutral operation (For 
BWR bere systems), 2:20620 
COPPER ALLOYS/DEFECTS 
Magnetic defect scattering from y-Mn Cu and y-Mn Pd, 2:20474 
(CONF-760601-P2) 
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COPPER ALLOYS/DISLOCATIONS 
Dislocation interactions with internal coherency stresses in age- 
hardened Cu-Ni-Fe alloys, 2:20486 
COPPER ALLOYS/MAGNETIC MOMENTS 
Asphericity of s = density i ”) disordered ferromagnetic alloys, 
3.20473 (CONF-760601-P2 
Magnetic defect scattering -f y-Mn Cu and y-Mn Pd, 2:20474 
(CONF-760601-P2) 
Magnetic moment distribution in CuzMnAl, 2:20513 (CONF- 
760601- 
COPPER ALLOYS/MATERIALS WORKING 
as evaluation using gold-5% copper, 2:20493 (UCID- 


COPPER BASE ALLOYS/ADIABATIC DEMAGNETIZATION 
Hyperfine enhanced nuclear ati cooling of PrCus pressed in 
indium, 2:20517 (COO-1569-135 
COPPER BASE ALLOYS/CREEP 
Diffusion creep in binary alloys, 2:20499 
COPPER ORES/ORE PROCESSING 
Solvent extraction process and its industrial application for copper 
and uranium recovery, 2:19325 
CORE FLOODING SYSTEMS 
Emergency cooling system for nuclear reactor (Patent; BWR and 
PWR), 2:19668 
CORTISOL 
See HYDROCORTISONE 
COSMIC GAMMA BURSTS 
Characteristics of cosmic x-ray bursts observed with the OGO-5 
satellite, 2:21047 
COSMIC GAMMA SOURCES 
See also COSMIC GAMMA BURSTS 
ag in support of the analysis of astronomical data from 
pollo 16. Final technical report, 1 Dec 1974-31 Aug 1975, 
2: 2 pr0s9 (N-76-19019) 
COSMIC GASES/EVAPORATION 
The evaporation of spherical clouds in a hot gas. I. Classical and 
saturated mass loss rates, 2:21070 
COSMIC GASES/THERMAL CONDUCTION 
The evaporation of spherical clouds in a hot gas. I. Classical and 
saturated mass loss rates, 2:21070 
COSMIC NUCLEI/BERYLLIUM 
Relative abundances of galactic cosmic ray. Be’, Be® and Be’, 
2:21041 (AED-Conf-75-696-000) 
COSMIC NUCLEI/ENERGY SPECTRA 
Low energy cosmic ray H? and He* spectra and the anomalous 
He* component, 2:21040 (AED-Conf-75-696-000) 
COSMIC NUCLEI/MASS SPECTRA 
Isotopic composition of galactic cosmic ray. Li, Be and B, 2:21064 
(AED-Conf-75-696-000) 
Nuclear composition of the cosmic rays at energies between 0.4 
and a few GeV/nucleon, 2:21042 (AED-Conf-75-696-000) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
See also COSMIC GAMMA BURSTS 
Competition of neutrino and gravitational radiation in neutron star 
formation, 2:21054 
COSMIC RADIATION/DATA 
Geopole Observatory data, 1 Jul 1974-30 Jun 1975 and winter 
season special event data, 1973-1974 and 1974-1975, 2:21080 
(AD-A-017603) 
COSMIC RADIATION/MASS SPECTRA 
Preliminary results from measurements in nuclear emulsions of the 
isotopic composition of cosmic-ray nitrogen and oxygen, 
2:21043 (N-75-33994) 
COSMIC RADIATION/ORIGIN 
Photonuclear interactions of ultrahigh energy cosmic rays and 
their astrophysical consequences, 2:21067 (N-75-26964) 
COSMIC RADIATION/PHOTONUCLEAR REACTIONS 
Photonuclear interactions of ultrahigh energy cosmic rays and 
their astrophysical consequences, 2:21067 (N-75-26964) 
COSMIC RADIATION/REVIEWS 
Research on cosmophysics and aeronomy, 2:21045 (N-76-17019) 
COSMIC RADIATION/THERMOLUMINESCENT DOSIMETRY 
Estimates of cosmic radiation using TLD measurements (For 
assessing storage dose of TLDs used for environmental 
monitoring), 2:20772 (UCRL-78423) 
COSMIC RADIO SOURCES 
See also PULSARS 


QUASARS 
COSMIC RADIO SOURCES/INFRARED RADIATION 
Photography of 3CR radio source fields: Three new optical 
identifications, 2:21062 
COSMIC RADIO SOURCES/PHOTOGRAPHY 
Photography of 3CR radio source fields: Three new optical 
identifications, 2:21062 
COSMIC RADIO SOURCES/SCINTILLATIONS 
Argular size of radio sources and the time spectra of 
interplanetary scintillations, 2:21061 
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COSMIC X-RAY SOURCES/STAR MODELS 
Model for the x-ray nova A0620-00, 2:21058 (N-76-19018) 
COSMIC X-RAY SOURCES/X-RAY SPECTRA 
Characteristics of cosmic x-ray bursts observed with the OGO-5 
satellite, 2:21047 
The Her X-1 spectrum: a measure of the field near the magnetic 
les of a neutron star, 2:21057 (N-75-33992) 
OLOGICAL MODELS 
“Null eddies” and galaxy formation, 2:21071 
COSMOLOGICAL MODELS/ASYMMETRY 
Charge asymmetry of the universe as a consequence of 
evaporation of black holes and of the asymmetry of the weak 
interaction, 2:21073 
COSMOLOGICAL MODELS/SINGULARITY 
Energy and pressure of matter created near an isotropic 
cosmological singularity, 2:21072 
PROCESS/ECONOMICS 


ae low-rank coal liquefaction; an updated analysis, 
COSTEAM PROCESS/RESEARCH PROGRAMS 
ea low-rank coal liquefaction; an updated analysis, 
192 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COVERINGS/MATERIALS TESTING 
Studies of encapsulation materials for terrestrial je 
arrays. Forth quarterly ee se report, June 16, 1976- 
eed 15, 1976, 2:1951 9 (ERDA/JPL/954328- 76/3) 
COVERINGS/MECHANICAL PROPERTIES 
Investigation of test methods, ri ne ee =e — 
for solar cell encapsulants. First peat A ge 
March 12-August n. 1976, Pa = 8 —_— 1 /954927.76/ 1) 
COVERINGS/OPTICAL PRO 
Investigation of test methods, ey properties and processes 
for solar cell encapsulants. First quarterly progress report, 
March 12-August 12, 1976, 2:19528 (ERDA/} L/954527-76/ 1) 


See CRUSTACEANS 
CRBR REACTOR 

See CLINCH RIVER BREEDER REACTOR 
CROPS/SOLAR DRYING 

Application of solar energy to the food drying industry, 2:19551 
(CONF-760655-) 

Design, testing, and evaluation of the application of solar energy 
to dehydrate onions at Gilroy Foods, Inc., California, 2:19553 
(CONF-760655-) 

CROSS-LINKING/RADIOINDUCTION 

Measurement of ionizing radiation-induced cross linkage of DNA 

and protein in bacteriophage (Gamma radiation), 2:20961 
CRUDE OIL 

See PETROLEUM 
CRUSTACEANS/BIOLOGICAL REGENERATION 

Effects of mercury, cadmium, and lead salts on regeneration and 
ecdysis in the fiddler crab, Uca pugilator, 2:21023 

CRUSTACEANS/GROWTH 
Interactions between molting and regeneration in the land crab, 


2:20942 
CRYSTAL DEFECTS 
Application of high-intensity, rotating-anode x-ray tubes for 
diffuse x-ray scattering studies of crystal defect structures, 
2:20471 (CONF-7605 9-) 
CRYSTAL LATTICES/KINETICS 
Particle kinetics on one-dimensional lattices with inequivalent 
sites, 2:21218 
CRYSTAL LATTICES/PARTICLE KINEMATICS 
Particle kinetics on one-dimensional lattices with inequivalent 
sites, 2:21218 
CRYSTAL STRUCTURE 
See also CRYSTAL DEFECTS 
CRYSTAL LATTICES 
Electron structure and physical properties of crystals, 2:21212 
CRYSTAL STRUCTURE/MAXIMUM-LIKELIHOOD FIT 
Application of robust/resistant techniques to crystal structure 
refinement, 2:20456 (BNWL-SA-5936) 
CRYSTALLOGRAPHY 
Application of robust/resistant re to crystal structure 
refinement, 2:20456 (BNWL-SA-5936 
CRYSTALS 
See also LIQUID CRYSTALS 
CRYSTALS/ELECTRONIC STRUCTURE 
Electron structure and physical properties of crystals, 2:21212 
CULTURE MED IS 
Continuous culture apparatus and methodology (Automated 
synthesis of continuous culture media for study of trace element 
sorption by phytoplankton in aquatic ecosystems), 2:20874 
(ANL-75-60(P2.3) 3) 
TURES (CELLS) 


See CELL CULTURES 


DATA PROCESSING/STANDARDS / 


RIVER/RADIOACTIVITY 
Tennessee and Cumberland River Basins radionuclide transport: a 
case study (Calculations of radiation dose to human populations 
from cumulative operation of nuclear facilities), 2:20982 
(HEDL-SA-1087) 
AMERICIUM COMPLEXES 
Thermodynamic functions for complexing of M* aq ions (M = 
Pu to Fm), 2:20636 
CURIUM/AUGER EFFECT 
Measurement of K fluorescence yields in actinide elements, 
2:21109 (CONF-760539-) 
‘CHEMICAL VAPOR DEPOSITION 
— and structure studies of less-common actinide metals, 


CURIUM/CRYSTAL STRUCTURE 
—— and structure studies of less-common actinide metals, 
: 7 


CURIUM/ELECTRONIC STRUCTURE 
Electronic structure of actinides and related metals, 2:20483 
LVENT CTION 


Investigation of the separation of transplutonium elements with 
phosphororganic extractants, 2:20635 
Thermodynamic functions for complexing of M** aq ions (M = 
Pu to Fm), 2:20636 
-RAY SPECTRA 
Measurement of K fluorescence yields in actinide elements, 
2:21109 (CONF-760539-) 
CURIUM FLUORIDES/CHEMICAL REACTION KINETICS 
- study of actinide fluoride complexation, 2:20658 
See CUSPED GEOMETRIES 
CUSPED GEOMETRIES/PLASMA CONFINEMENT 
Plasma confinement by permanent magnet boundaries, 2:21262 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOTRONS/BEAM EXTRACTION 
Pulsed ion extraction in a cyclotron source, 2:20754 
CYTOCHROMES/METABOLISM 
Carcinogenesis (Uv radiation, gamma radiation, neutrons), 2:20995 
(ANL-76-99) 
CYTOLOGY/SAMPLE PREPARATION 
Optical texture analysis for automatic cytology and histology: a 
Markovian approach, 2:20919 (UCRL-52155) 
CZECHOSLOVAKIA/NUCLEAR MATERIALS MANAGEMENT 
Experience of the Central Control Laboratory (CCL) in 
accounting for and controlling nuclear material in 
Czechoslovakia, 2:19456 
CZECHOSLOVAKIA/NUCLEAR POWER PLANTS 
Development of nuclear power and the radiation burden on the 
population, 2:20019 
CZECHOSLOVAKIA/REACTOR TECHNOLOGY 
Main trends in the development of nuclear power engineering in 
the Czechoslovak Socialist Republic, 2:19861 


D 


D REGION/ELECTRON DENSITY 
Aids for the study of electromagnetic blackout. Handbook, 
2:21079 (AD-A-010228) 
DANISH REACTOR-3 
See DR-3 REACTOR 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
Adaptive intrusion data system for alarm sensor assessment, 
2:19445 (SAND-76-5925) 
NSA tT techniques (High-speed digitizer), 2:20793 
-76-5735) 
DATA ACQUISITION SYSTEMS/DATA PROCESSING 
Monitoring of an experimental reactor core by nonlinear filtering 
techniques, 2:19991 (CEA-CONF-3351) 
DATA ACQUISITION SYSTEMS/MEMORY DEVICES 
Shared random access memory resource for multiprocessor real- 
time systems, 2:21475 (BNL-21884) 
DATA PROCESSING/COMPUTER CODES 
apes somes for reading input: REDLEC(N) (Reads and 
izes various ty pio of input data), 2:21521 (ORNL-tr-4236) 
DATA PI PROCESSING/PROGRAMMING LANGUAGES 
TRIX AC: a set of general-purpose text editing commands (For 
CDC 7600 computer), 2:21514 (UCID- .8)) 
DATA PR iG/STANDARDS 
R tation of hierarchically structured data in the proposed 
A. exchange standard, 2:21498 (LBL-5315) 





DATA STORAGE DEVICES 


DATA STORAGE DEVICES 
See MEMORY DEVICES 
DAYGLOW 
See AIRGLOW 
DC TO AC INVERTERS 
See INVERTERS 
DECOMMISSIONING 
See REACTOR DECOMMISSIONING 
DEHYDROGENASES/METABOLISM 
Differential hormonal regulation of L-glycerol-3-phosphate 
dehydrogenase in rat brain and skeletal muscle, 2:20911 
(UCLA-12-1107) 
DEMAGNETIZATION (ADIABATIC) 
See ADIABATIC DEMAGNETIZATION 
DENMARK/ENERGY POLICY 
Recommendations regarding problems of research policy relating 
to the establishment and operation of atomic power stations in 
Denmark, 2:19838 (INIS-mf-3024) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 


DEPARTMENT OF TRANSPORTATION/INFORMATION 
SYSTEMS 
Survey of data bases at the Transportation Systems Center, U.S. 
Department of Transportation. Part 2. Detailed data base 
descriptions, 2:20401 (UCID-17315(Pt.2)) 
DESALINATION 
Parametric study and preliminary evaluation of reverse osmosis 
for seawater desalination, 2:20631 (ORNL/TM-5231) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also CLAUS PROCESS 
DESULFURIZATION/BIBLIOGRAPHIES 
Desulfurization of coal and petroleum (a bibliography with 
abstracts). Report for 1964-May 1976 (195 abstracts), 2:19157 
(NTIS/PS-76/0399) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DEUTERIDES/MOLECULAR STRUCTURE 
Investigation of the systems LaNisHsub(x) and LaNisDsub(x) by 
proton and deuteron nuclear magnetic resonance, 2:20607 
DEUTERIUM/ISOTOPE EFFECTS 
Comment on "Isotope effect in solutions of hydrogen and 
deuterium in niobium”, 2:20538 
Radiation-induced formation of hydrogen and deuterium 
compounds i in silica as observed by Raman scattering, 2:20650 
Reply to Comment on ‘isotope effect in solutions of hydrogen 
and deuterium in niobium’ ", 2:20537 
DEUTERIUM/ISOTOPE SEPARATION 
Study of the prospects for heavy water production via laser 
isotope separation. Final report, 1 April-30 September 1976, 
2:19471 (COO-2878-2) 
DEUTERIUM/SELF-DIFFUSION 
Self-diffusion of liquid hydrogen and deuterium, 2:21095 
DEUTERIUM TARGET/NEUTRON REACTIONS 
Doubly radiative neutron capture in He and D2 (Cross sections, 
branching ratio), 2:21159 (CONF-760715-P1) 
DEUTERIUM TARGET/TRITON REACTIONS 
Sources of polarized fast-neutron beams: a status report, 2:21161 
(CONF-760715-P2) 
DEUTERON REACTIONS/STRIPPING 
Neutron dose rate for low-energy deuterons on beryllium, 2:21210 
Sources of polarized fast-neutron beams: a status report, 2:2116 
(CONF-760715-P2) 
DEUTERONS/FORM FACTORS 
Asymptotic form factors of hadrons and nuclei and the continuity 
of particle and nuclear dynamics (Scale-invariant quark model, 
— scaling predictions, democratic chain model), 
:211 
DIATOMS/BIOMASS 
Effect of arsenic and cadmium on the growth rate and nutrient 
utilization rates of Asterionelia formosa, 2:20882 (ANL-75- 


60(Pt.3)) 
DIATOMS/POPULATION DYNAMICS 
In situ studies of the seasonal successional trajectories of 
transplanted and experimental marine diatom assemblages, 
2 30879 (TID-27173) 
DIBORANE 
See BORANES 
DICHLORODIETHYLAMINE 
See NITROGEN MUSTARD 
DIELECTRIC MATERIALS/PHYSICAL RADIATION EFFECTS 
Study of electron-beam-produced plasmas by fast photography 
and emission spectroscopy, 2:21293 
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DIELECTRIC TRACK DETECTORS/PARTICLE TRACKS 
Monopole-track characteristics in plastic detectors, 2:21135 
DIELECTRIC TRACK DETECTORS/USES 
Transfer dosemeters for fast neutron sources, 2:20773 


DIE CS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Standby and emergency power supply of German nuclear power 
plants, 2:19933 
DIESEL ENGINES/BOTTOMING CYCLES 
Organic rt bottoming cycle, 2:20404 (ERDA-76-136) 
DIESEL FUELS/CO NSUMPTION TON RATES 
Illinois industrial seme = am during 1971 and 1975. 
Survey results and estimations, 2:20323 (IDOE-RS-76-04) 
DIESEL FUELS/WATER REMOVAL 
100-gpm electrokinetic fuel decontaminator. Final technical 
report, 2:19285 (AD-A-018465) 
TIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 


DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Art of writing a Runge-Kutta code, 2:21510 (SAND-76-9231) 
Certification of the Swarztrauber-Sweet elliptic PDE software 
package, 2:21478 (LA-UR-76-2298) 
DIOPSIDE/CRYSTAL STRUCTURE 
Dissociation of silicate melts, II, 2:20613 (UCRL-Trans-11178) 
DIOPSIDE/DISSOCIATION 
Dissociation of silicate melts, II, 2:20613 (UCRL-Trans-11178) 
DIPLOCOCCUS PNEUMONIAE 
See PREUMOCOCCUS 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT CYCLE COOLING SYSTEMS/DESIGN 
Component design considerations for gas turbine HTGR power 
plant, 2:19729 
DIRECT CYCLE COOLING SYSTEMS/PLANNING 
Cooling of nuclear power plants equipped with high-temperature 
reactor and helium turbine cycle, 2:19714 (AED-Conf-76-158- 


001) 
DISTRICT HEATING 
Thermos program for nuclear reactors specialized in district 
heating, 2:19844 
DISTRICT HEATING/COST 
District heating of the places situated round the nuclear power 
plant KRB Gundremmingen, 2:19662 (Juel-1283) 
DISTRICT HEATING/ECONOMICS 
State and development prospects of district heating in the FRG, 
2:20364 (Juel-1262) 
DISTRICT HEATING/ENERGY CONSUMPTION 
State and development prospects of district heating in the FRG, 
2:20364 (Juel-1262) 
DISTRICT HEATING/FEASIBILITY STUDIES 
Have SSEB given district heating a fair chance (South of Scotland 
Electricity Board), 2:20207 
DNA 


(Deoxyribonucleic acid.) 
DNA/BIOCHEMISTRY 
Energy technology and the genome, 2:21017 (UCRL-52000-76-5) 
DNA/BIOLOGICAL RADIATION EFFECTS 
Characterization of postreplication repair in mutagen-sensitive 
strains of Drosophila melanogaster (X radiation), 2:21008 
Formation and repair of gamma-ray induced nucleic acid base 
damage in bacteria and mammalian cells. Final report 
September 1, 1973-August 31, 1976, 2:20962 (ORO-4155- 1) 
Genetics (Near and far ultraviolet radiation), 2:20977 (ANL-76-99) 
Mammalian cell biology (X radiation, fast neutrons), 2:20964 
(ANL-76-99) 
mei-9/sup a/ mutant of Drosophila melanogaster increases 
mutagen sensitivity and decreases excision repair (UV radiation, 
MMS, nitrogen mustard, caffeine), 2:21009 
DNA/BIOLOGICAL REPAIR 
Formation and repair of gamma-ray induced nucleic acid base 
damage in bacteria and mammalian cells. Final report, 
September 1, 1973-August 31, 1976, 2:20962 (ORO-4155-1) 
DNA/BIOSYNTHESIS 
Nucleic acids and protein synthesizing mechanism in 
mitochondria. Progress report No. 12 (Tetrahymena, **P and 
4C tracer techniques), 2:20932 (TID-27199) 
DNA/CHEMICAL BONDS 
Binding and entry of DNA in pneumococcal transformation, 
2:20905 (BNL-21694) 
DNA/CHEMICAL RADIATION EFFECTS 
Gamma-ray excision repair in normal and diseased human cells 
(HeLa cells and skin fibroblasts from xeroderma pigmentosum 
and Franconi anemia patients), 2:20966 
Inherited DNA repair defects in H. sapiens: their relation to uv- 
associated processes in xeroderma pigmentosum, 2: 
Repair of human DNA: radiation and chemical damage in normal 
and xeroderma pigmentosum cells, 2:20967 
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DNA/CROSS-LINKING 
Measurement of ionizing radiation-induced cross linkage of DNA 
and protein in bacteriophage (Gamma radiation), 2:20961 
DNA/DICHROISM 
Double-standard DNA in methanol-ethanol-buffer solvent system 
(**C and tritium tracer techniques), 2:20913 
DNA/MEASURING METHODS 
Flow oc new cytogenetic tool, 2:20918 


(UCRL-52000- 
A/MOLECULAR STRUCTURE 
Double-standard DNA in methanol-ethanol-buffer solvent system 
(**C and tritium tracer techniques), 2:20913 
DNA/PHOTOCHEMISTRY 
Xeroderma pigmentosum: damage to DNA is involved in 
carcinogenesis (Studies in cultured human xeroderma 
ee cells), 2:20883 (BNL-21779) 
DNA/STAINS 
Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1976, 2:20915 (LA-6593-PR) 
DNA/ D BREAKS 
Comparison of alkylating agent and radiation carcinogenesis: some 
aspects of the possible involvement of effects on DNA, 2:20976 
Formation and repair of gamma-ray induced nucleic acid base 
damage in bacteria and mammalian cells. Final on ety 
September 1, ths 31, 1976, 2:20962 (ORO-4155-1) 
mei-9/sup a/ mutant of Drosophila melanogaster increases 
mutagen sensitivity and decreases excision repair (UV radiation, 
MMS, nitrogen mustard, caffeine), 2:21009 
= ~ tremens strand breaks in the DNA of mammalian cells, 
2:2 


DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DODEWAARD REACTOR/REACTOR MAINTENANCE 
50MWe Dodewaard nuclear power plant. Annual report 1974, 
2:19659 (EUR-5420) 
DODEWAARD REACTOR/REACTOR OPERATION 
50M We Dodewaard nuclear power plant. Annual report 1974, 
2:19659 (EUR-5420) 


S 
See also BEAGLES 
DOGS/BLOOD FORMATION 
Concepts and observations on the a of granulocyte 
production (In dogs and man), 2:20945 (BNL-21838) 
DOMESTIC ANIMALS 
See also CATTLE 
SWINE 
DOMESTIC ANIMALS/INFECTIOUS DISEASES 
—— of the indirect enzyme-labeled antibody microtest to 
the detection and surveillance of animal diseases (Brucellosis, 
cholera, and trichinosis in cattle and swine), 2:20954 (LA-UR- 
76-1983) 
DOSE DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
DOSE RATEMETERS 
Stationary system for monitoring local dose rates in nuclear power 
stations (ODL system). Draft, 2:20145 
DOUNREAY PROTOTYPE FAST REACTO 
See PFR REACTOR 


See ORGANIC ION EXCHANGERS 
DR-3 REACTOR/REACTOR EXPERIMENTAL FACILITIES 

Danish high-pressure irradiation facilities used for overpower 
Te62} of experimental UO2-Zr fuel pins, 2:20037 (RISO-M- 
1 

DRAGON REACTOR/REACTOR OPERATION 

OECD high temperature reactor project Dragon. 16. Annual 

report 1974-1975, 2:19720 (INIS-mf-3129) 
DRIFT INSTABILITY 

Drift-dissipative instability in an rf-discharge plasma in a magnetic 
field, 2:21349 

Low-frequency drift instability of a high-frequency discharge 

lasma in a magnetic field, 2:21346 
DRIFT INSTABI /STABILIZATION 
Shear stabilization of lower hybrid drift instabilities, 2:21356 
DRILL BITS/COMPARATIVE EVALUATIONS 

Economic analysis of downhole replaceable drill bit systems, 

2:20721 (SAND-76-0301) 
DRILL BITS/DESIGN 

Design of a water jet drill for development of geothermal 
resources. Progress report, June 1, 1976-August 1, 1976, 2:19593 
(COO-2677-3) 

Design of a water jet drill for development of geothermal 
resources. Progress report, August 1, 1976-October 1, 1976, 
2:19595 (COO-2677-4) 

RILL BITS/TESTING 


Design of a water jet drill for development of geothermal 
resources. Pro report, June 1, 1976-August 1, 1976, 2:19593 
(COO-2677-3) 


EBR-2 REACTOR/NEUTRON FLUX / 


DRILLING/TECHNOLOGY ASS 


UL ESSMENT 
een aie, resources, 2:19269 (NP-21250) 
DROSO: LOGICAL RADIATION EFFECTS 


Characterization of postreplication repair in mutagen-sensitive 
strains of Drosophila melanogaster (X radiation), 2:21008 
Isolation and characterization of X-linked mutants of Drosophila 
melanogaster which are sensitive to mutagens (UV and gamma 
radiation, MMS, —_——_ mustard), 2:21007 
mei-9/sup a/ mutant of Drosophila melanogaster increases 
mutagen sensitivity and decreases excision repair (UV radiation, 
MMS, nitrogen mustard, caffeine), 2:21009 
DROSOPHILA/MUTANTS 
Isolation and characterization of X-linked mutants of Drosophila 
melanogaster which are sensitive to mutagens (UV and gamma 
radiation, MMS, nitrogen mustard), 2:21007 
mei-9/sup a/ mutant of Drosophila melanogaster increases 
mutagen sensitivity and decreases excision repair (UV radiation, 
— , nitrogen mustard, caffeine), 2:21009 


See also CAFFEINE 
RADIOPHARMACEUTICALS 
DRUGS/TOXICITY 
Biochemistry, 2:20996 (ANL-76-99) 
D-T REACTORS/NUCLEAR REACTION KINETICS 
— and fusion, 2:21407 (CONF-760715-P1) 


(Diethylenetriaminepentaacetic acid.) 
A/TOXICITY 


Estimated toxicity of Ca-DTPA to the human fetus, 2:21014 
DUAL CYCLE COOLING SYSTEMS/THERMODYNAMICS 
Thermodynamic characteristics of cycles and diagrams of energy 
loops of nuclear power plants with helium-cooled high- 
temperature reactors, 2:19731 
DUAL INANCE MODEL/FORBIDDEN TRANSITIONS 
Forbidden coupling and inhibited decay: A study of disconnected 
uark diagrams, 2:21145 
DUAL-PU IE POWER PLANTS 
Utilization of multi-purpose high temperature gas-cooled reactors. 
Electric power generation with gas turbines, 2:19726 
DUAL-P E POWER PLA / DESIGN 
Design of a large-scale, multi-purpose high temperature gas- 
cooled reactor system, 2:19725 
DUAL-PURPOSE POWER PLANTS/MEETINGS 
Coupled generation of heat and electrical energy, 2:19859 
DUOPLASMATRONS/ION ACOUSTIC WAV 
Propagation of argon- and helium-ion acoustic modes in an argon- 
helium plasma, 2:21378 
DUSTS/CO: OL 
ao of a non-clogging water spray system, 2:19242 (PB- 
2 


) 
DUSTS/EMISSION 
Area source emission inventory for Chatham County, Georgia. 
Volume I, 2:20832 (PB-250386) 
DUSTS/SAMPLING 
Test procedure for coal-mine-dust-personal-sampler units, 2:19244 
(PB-251353) 


EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
SURFACE AIR 
EARTH ATMOSPHERE/BACKGROUND RADIATION 
Interpretation of near-background environmental surveillance data 
by distribution analysis, 2:20853 
EARTH ATMOSPHERE/THERMAL POLLUTION 
Atmospheric impacts of evaporative cooling systems, 2:20021 
(ANL/ES-53) 
EARTH PENETRATORS/PERFORMANCE TESTING 
Status report on high velocity soil penetration program, 2:20720 
(SAND-76-0291) 
Structural response of an earth penetrator, 2:20672 (UCID-17327) 
EARTH PLA /INFORMATION SYSTEMS 
Third consolidated guide to international data exchange through 
the World Data Centres, 2:21039 (NP-21259) 
EARTHQUAKES/FORECASTING 
Experimental investigation of cyclic ya10s4 212es) and 
fatigue crack propagation in rocks, 2:210 P-21245 
EBR-2 REACTOR/EXPERIMENT AL CHANNELS 
EBR-II in-core instrument test facility: design and experience, 
2:20027 (ANL-8114) 
EBR-2 REACTOR/NEUTRON FLUX 
Systematic variation of threshold reaction rates in EBR-II, 2:19773 
(HEDL-SA-822) 





EBR-2 REACTOR/PRIMARY COOLANT CIRCUITS / 


EBR-2 REACTOR/PRIMARY COOLANT CIRCUITS 
Purity of EBR-II sodium: 1967-1974, 2:20026 (ANL-75-26) 
ECCS 


(Emergency core cooling system.) 
See also CORE FLOODING SYSTEMS 

Emergency cooling system for a nuclear reactor in a closed gas 
turbine plant (Patent), 2:20105 

Improvements in or relating to an emergency cooling system for 
nuclear reactor (Patent), 2:19744 

Nuclear reactor, especially pressurized water reactor (Patent), 
2:20106 


Nuclear reactor (Patent), 2:19699 
ECCS/DESIGN 
Emergency cooling device for nuclear reactors (Patent), 2:19783 
ECCS/HEAT TRANSFER 
Experimental study of depressurization and emergency coolin 
Ersec and Omega loops (PWR), 2:20057 (CEA-CONF-3399 99) 
ECCS/HYDRAULICS 
Mixing of emergency core cooling water with steam: 1/3-scale 
test and summary. Final report (PWR), 2:20096 (PB-244664) 
ECONOMICS/FORECASTING 
Analysis and assessment, 2:20898 (ANL-76-99) 
ECR HEATING 
Cyclotron heating of a plasma in a toroidal system, 2:21247 
EDF-1 REACTOR 
See CHINON-1 REACTOR 
EDUCATION 
Course on energy for general audiences, 2:19862 
Energy in perspective: an orientation conference for educators (28 
presentations), 2:20203 (CONF-760677-) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFR REACTOR 
See JO than REACTOR 
EGGS/DENS 
Ly yaa of salmonid eggs, 2:20952 
SYSTEMS 


EGR 
See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/ELECTRICAL INSULATORS 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Second quarterly report (period ending September 
30, 1976), 2:19635 (ORNL/TM-5713) 
EHV AC SYSTEMS/OIL-FILLED CABLES 
Forced cooling of high pressure oil filled underground cable 
systems, 2:19636 (PB-248566) 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM/AUGER EFFECT 
Measurement of K fluorescence yields in actinide elements, 
2:21109 (CONF-760539-) 
EINSTEINIUM/SOLVENT EXTRACTION 
Thermodynamic functions for complexing of M** aq ions (M = 
Pu to Fm), 2:20636 
EINSTEINIUM/X-RAY SPECTRA 
Measurement of K fluorescence yields in actinide elements, 
2:21109 (CONF-760539-) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/DESIGN 
Cell with circulating electrolyte (Patent; primarily for Zn/air 
batteries, but adaptable to other types), 2:20186 
ELECTRIC BATTERIES/ECONOMICS 
Storage batteries: the case and the candidates (Conventional and 
advanced design), 2:20193 
ELECTRIC BATTERIES/ELECTRODES 
Method for making nickel and cadmium electrodes for batteries 
(Patent), 2:20195 
Porous cobalt electrodes for alkaline accumulators and hybrid cell 
therewith and air electrode (Patent), 2:20196 
C BATTERIES/FABRICATION 
Electric battery with multi-cell stack isolation (Patent), 2:20188 
ELECTRIC BATTE NVERTERS 
Development of a low-cost, light-weight, efficient, 1.5 kW 
inverter. Final report, 2:20341 (AD-A-016792) 
ELECTRIC BATTERIES/RESEARCH PROGRAMS 
Energy and Resource Planning Group annual report for FY 1976 
(Using Stanford Research Institute Energy Model), 2:20206 
(UCRL-50029-76) 
Near term battery development projects, 2:20398 (ERDA-76-136) 
Overview of ERDA battery program, 2:20396 (ERDA-76-136) 
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Quarterly progress notes, 1 July 1974-30 September 1974 (Power 
supplies for military applications and for satellites), 2:20174 
(AD-B-002753) 

ELECTRIC CABLES 
See also OIL-FILLED CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/BUSHINGS 

Bushing means for passing an electric wire through a reactor 

containment building (Patent), 2:19902 
ELECTRIC CONDENS. 
See CAPACITORS 


ELECTRIC CONTACTS/PERFORMANCE 
Automated array assembly. Quarterly report No. 3, July 1, 1976- 
a 30, 1976, 2:19519 (ERDA/JPL/954352- 76/3) 
DISCHARGES 


Cc 
See also GLOW DISCHARGES 
LECTRIC DISCHARGES/DRIFT INSTABILITY 
Low-frequency drift instability of a high-frequency discharge 
plasma in a magnetic field, 2:21346 
ELECTRIC DI ISCHARGES/EMISSION SPECTROSCOPY 
Surface discharge UV arc sources for laser excitation. Final 
report, 2: 20686 ee 1960) 
ELECTRIC D ISCHARGES/PLASMA ACCELERATION 
Plasma aaa by electric and magnetic fields in a discharge 
cylinder, 2:21333 
LECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/DESIGN 
Design, fabrication, and testing of a five megajoule homopolar 
motor-generator, 2:21424 
ELECTRI EDANCE/MATHEMATICAL MODELS 
Computer modeling technique for electrically conductive objects, 
2:21233 (SAND-76-0503) 
C POWER 


See also HYDROELECTRIC POWER 
ELECTRIC POWER/CHARGES 
Rate design theory in a period of scarcity of capital and energy 
resources, 2:20213 
Study of electrical energy usage in the Public Service Electric and 
Gas Co., service territory, State of New Jersey. Prepared for 
the Department of the Public Advocate, Division of Rate 
Counsel. Final report, 2:20311 
ELECTRIC POWER/CONSUMPTION RATES 
1972 flow of electrical energy in California and its relationship to 
selected county level characteristic parameters, 2:20309 
(UCRL-52143) 
Energy and cost analysis of residential refrigerators, 2:20324 
(ORNL/CON-6) 
Illinois industrial energy consumption during 1971 and 1975. 
Survey results and estimations, 2:20323 (IDOE-RS-76-04) 
ELECTRIC POWER/DATA COMPILATION 
Energy information report to Congress. Quarterly report: second 
uarter 1976 (Production, net imports, and supply), 2:20276 
ISUB/B-027-76/002) 
ELECTRIC POWER/DEMAND FACTORS 
6th annual review of overall reliability and adequacy of the North 
American bulk power systems. A report by Interregional 
—- Subcommittee of the Technical Advisory Committee, 
2:20315 
Energy conditions in the South (Description of supply/demand 
1972), 2:20277 (ORNL/TM-5568) 
ELECTRIC POWER/ECONOMIC ELASTICITY 
Rate design theory i » a period of scarcity of capital and energy 
resources, 2:20213 
ELECTRIC POWER/ECONOMICS 
Energy situation in the Community: situation 1975, outlook 1976, 


2:20273 (NP-21362) 
CPO GY CONSERVATION 
Proposed energy conservation contingency plan: emergency 
restrictions on illuminated advertising and certain gas lighting. 
Economic impact analysis. Environmental impact assessment. 
Mn on! lan No. 5, 2:20253 (FEA/H-76/434) 
ELECTRIC PO GY POLICY 


Electric utilities and future shock: choice or chance, 2:20314 
iC POWER/FORECASTIN 


Energy situation in the Community: situation 1975, outlook 1976, 
- — oar ef 
uclear power ing study for Bangladesh, 2:19839 
ELECTRIC F POWER/GERMAN FEDERAL REPUBLIC 
Industrial organizations and large-scale producers of electrical 
energy, 2:20310 (ERDA-tr-216) 
ELECTRIC POWER/MANAGEMENT 
Electric Reliability Council of Texas intertie situation. A study 
prepared by the Congressional Research Service at the request 
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of Lee Metcalf, Chairman, Subcommittee on Minerals, Materials 
and Fuels of the Committee on Interior and Insular Affairs, 
United States Senate, 2:20312 
pe alee ere 
ricing: efits vs. drawbacks, 2: 
ELECTRIC C POWER/REGULA ONS 


mw by ceindede: a Statistical analysis, 2:20258 


(PB-249 
Cc POWER/RELIABILITY 
6th annual review of overall reliability and adequacy of the North 
American bulk power systems. A report by Interregional 
noe Subcommittee of the Technical Advisory Committee, 
Fossil and nuclear fuel for electric utility generation: requirements 
and constraints, 1976-1985, 2:20313 
Cc POWER/SOCIO-ECONOMIC FACTORS 
1972 flow of electrical energy in California and its relationship to 
selected cay level characteristic parameters, 2:20309 


oo, -52143) 
IC POWER/STATISTICS 
76 power annual report, 2:20317 
C PROBES/ELECTRIC IMPEDANCE 
Effect 4 relaxation on the quasi-neutral region on the impedance 
of a osteeee pr robe in a static collisional plasma, 2:21291 
ELECTRIC PROBES/PERFORMANCE 
ae theory for a continuum low-density plasma, 2:21289 
ELECTRIC PULSES 


See PULSES 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 
CIRCUIT BREAKERS 
CONDUCTOR DEVICES 
ELECTRIC CONTACTS 
SWITCHES 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/SAFETY 
Evaluation of the cadmium disc breakflash in testing electrical 
circuits safety in explosive atmospheres. a comprehensive a 
of intrinsic safety criteria. ile sa dye dns oa 2:19245 (PB-253589) 
‘AL INSULATORS 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Second quarterly report * rc ending September 
30, 1976), 2:19635 (ORNL/TM. 5713) 
ELECTRICAL INSULATORS/RESEARCH PROGRAMS 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Second quarterly mee (period ending September 
30, Haag | 2:19635 (ORNL/TM. 5713) 
POWERED VEHICLES/DESIGN 
Electric eee having backbone containing tray of power cells 
a 2:20403 
‘C-POWERED VEHICLES/ELECTRIC BATTERIES 
Near term a ns projects, 2:20398 (ERDA-76-136) 
Overview of ERDA battery pro , 2:20396 (ERDA-76-136) 
Porous cobalt electrodes for alkaline accumulators and hybrid cell 
therewith and air electrode (Patent), 2:20196 
IWERED VEHICLES/IRON-AIR BATTERIES 
oe of an iron-air battery system for electric vehicles. 
report, August 1, 1976-August 31, 1976, 2:20183 (TID- 


ree VEHICLES/LITHIUM-SULFUR 
Lihion/ met - - sulfur advanced batteries, 2:20177 (ERDA-76- 


ELECTRIC-POWERED VEHICLES/RESEARCH PROGRAMS 
Energy and Resource Planning Group annual report for FY 1976 
(Using Stanford Research Institute Energy Model), 2:20206 
(UCRL-50029-76) 
NASA electric vehicle project, 2:20397 (ERDA-76-136) 
Overview of electric and hybrid vehicle systems program, 2:20395 
(ERDA-76-136) 
ELECTRIC-POWERED VEHICLES/SODIUM-SULFUR 
BATTERIES 
Sodium/sulfur advanced batteries, 2:20399 (ERDA-76-136) 
ELECTRIC-POWERED VEHICLES/TECHNOLOGY 


ASSESSMENT 
Much discussed electric vehicle: will it become a reality, 2:20402 
(N-76-16337) 
ON BEAMS/BEAM PRODUCTION 
Transmission and compression of an intense relativistic electron 
beam produced by a converging annular diode with return 


current feedback through the cathode. Part I. Theory and 
computer computations, 2:21087 (SAND-75-0399) 
ELECTRON BEAMS/FOCUSING 
Transmission and compression of an intense relativistic electron 
beam produced by a converging annular diode with return 


ELEMENT 105/CHEMICAL PROPERTIES / 


current feedback through the cathode. Part I. 
computer computations, 2:21087 — 
ELECTRON BEAMS/TRANSMISSIO 
Transmission and compression of an ae relativistic electron 

beam produced by a converging annular diode with return 
contint feedback through the cathode. Part I. 

computer computations, 2:21087 (SAND-75-0399) 

ON COLLISIONS 


See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 

Geometrical calibration of the NBS electron scattering apparatus. 

Final rt, 2:21086 (COM-75-10957) 

ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON REACTIONS/ELASTIC SCATTERING 
Transport techniques for describing the elastic scatterin, 
energetic electrons. Interim pesrert, 2:21163 (AD-Aote3 8365) 
ELECTRON SOURCES/RADI IN TRANSPO 
Application of state-of-the-art Monte Carlo aaieas to ma- 
fa electron) sources and detectors, 2:19480 (CONF- 


ELECTRON-ATOM COLLISIONS/IONIZATION 
Measurement of energy distributions of secondary electrons 


ted from —_ ALT fast see, 2:21105 
ELECTRONIC DATA PROCESS 


See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also OSCILLATORS 
POWER SUPPLIES 
PULSE GENERATORS 
ELECTRONIC EQUIPMENT/COMPUTER-AIDED DESIGN 
Electronics engineering design automation at ERDA laboratories, 
2:20716 (UCRL-78731) 
ELECTRON-ION COLLISIONS/ELECTRON CAPTURE 
Angular correlation between ejected L electrons and a particles in 
p en (Implications for electron pickup by a particles), 
ELECTRON-ION COLLISIONS/EXCITATION 
Electron excitation cross sections for multiply charged ions. 
Progress report, March 1, 1976-February 28, 1977, 2:21098 
(ORO-488 1-6) 
ELECTRON-MOLECULE COLLISIONS/RESONANCE 
SCATTERING 
Prediction of low energy molecular Rydberg states from 
Feshbach resonance spectra, 2:21106 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
pe production in e* e~ annihilation (Cross sections, asymmetry, 
angular distribution, coupling), 2:21136 
Test for chirality of heavy-lepton current in inclusive pion 
production by electron-positron annihilation (Inclusive 
interactions, asymmetry, parity mixing, polarizaed beam, vector 
and axial vector currents, branching ratio), 2:21140 
Weak effects in annihilations producing spin-1/2 and spin-0 
icle pairs (Cross sections, coupling, beam polarization, 
licity), 2:21141 
'ON-POSITRON INTERACTIONS/REVIEWS 
Physics of e* e~ collisions, 2:21133 
‘ON-POSITRON INTERACTIONS/WEAK 
INTERACTIONS 
Heavy-lepton production in a scalar model of weak interactions 
— —_— angular correlations), 2:21139 


See also TRAPPED ELECTRONS 
ELECTRONS/ELASTIC SCATTERING 
Transport techniques for describing the elastic scattering of 
energetic electrons. Interim report, 2:21163 (AD-A-018365) 
ELECTRONS/ENERGY LOSSES 
Comparison of the LLL HANDYL76 code with three Stanford 
Linac experiments (185 MeV to 1 GeV; for CDC 7600 
computer), 2:21204 (UCID-17193) 
ELECTRONS/PARTICLE PRODUCTION 
pe production in e* e~ annihilation (Cross sections, asymmetry, 
lar distribution, coupling), 2:21136 
‘OSTATIC PRECIPITATORS/EFFICIENCY 
Conditioning of fly ash with sulfur trioxide and ammonia. Final 
report, 1970-1975, 2:19227 (PB-247231) 
Improving efficiency of electrostatic precipitation by 
La etry ee modification of the electrical resistivity of fly 
19631 
‘ATIC PRECIPITATORS/PERFORMANCE 
Particulate collection efficiency measurements on three 
electrostatic Bier _ Final report, Jul 1973-Jul 1975, 
2:19630 wae 482 


IBES/PERFORMANCE 


enenFarsas coe ee em SSTSES 
OPERTIES 


-a-time Sats studies of transactinide elements, 
Oomnees 





EMBRYOS/FREEZING / 


EMBRYOS/FREEZING 
Preservation of mammalian cells and embryos by freezing, 2:20948 
(CONF-760675-1) 
EMBRYOS/GENOTYPE 
Genetic evidence for a product of the Fv-1 locus that transfers 
resistance to mouse leukemia viruses, 2:20941 
EMBRYOS/PRESERVATION 
Preservation of mammalian cells and embryos by freezing, 2:20948 
(CONF-760675-1) 
EMBRYOS/STORAGE LIFE 
Preservation of mammalian cells and embryos by freezing, 2:20948 
(CONF-760675-1) 
EMBRYOS/THAWING 
Preservation of mammalian cells and embryos by freezing, 2:20948 
(CONF-760675-1) 
EMBRYOS/VIABILITY 
Preservation of mammalian cells and embryos by freezing, 2:20948 
(CONF-760675-1) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLAN/MANUALS 
TA-V or pd plan: revision 3, 2:21031 (SAND-76-0385) 
EMERGENCY RODS 
See SCRAM RODS 
EMULSIONS/PARTICLE TRACKS 
Long-lived tracks in emulsions: New hadrons or background, 
44 


ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
ENERGY/EDUCATION 
Energy in perspective: an orientation conference for educators (28 
presentations), 2:20203 (CONF-760677-) 
ENERGY/ENVIRONMENTAL EFFECTS 
LLL biomedical and environmental research program overview, 
2:20958 (UCRL-52000-76-5) 
ENERGY/FORECASTING 
Energy _ industry and the new technologies (Book), 
287 


ENERGY/INFORMATION NEEDS 
Identification of energy information needs and existing 
information sources for Pennsylvania, 2:20205 (NP-21251) 
ENERGY/INFORMATION SYSTEMS 
Energy data system for Illinois: opportunities and costs. Final 
report, 2:20204 (IDOE-RS-76-03) 
Identification of energy information needs and existing 
information sources for Pennsylvania, 2:20205 (NP-21251) 
Review of leading state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02) 
ENERGY/MEETINGS 
Energy in perspective: an orientation conference for educators (28 
presentations), 2:20203 (CONF-760677-) 
ENERGY/RESERVES 
Energy perspectives 2 (Revised data on sources, supplies, reserves, 
consumption, etc.), 2:20274 (NP-21364) 
ENERGY/STATISTICS 
Statistics of energy: 1960-1974, 2:20275 (NP-21396) 
ENERGY/TECHNOLOGY ASSESSMENT 
Energy wea industry and the new technologies (Book), 


ENERGY CONSERVATION 

Economic thickness for industrial insulation. Conservation paper 
number 46, 2:20251 (FEA/D-75/712) 

Economic thickness for industrial insulation, 2:20262 

Energy and Resource Planning Group annual report for FY 1976 
(Using Stanford Research Institute Energy Model), 2:20206 
(UCRL-50029-76) 

Energy and cost analysis of residential refrigerators, 2:20324 
(ORNL/CON-6) 

Energy industrial center study (Conservation of fuel burned to 
produce steam), 2:20256 (PB-243823) 

Energy saving cooking utensil (Patent), 2:20367 

Energy versus the environment: the issues, 2:20293 (PB-246382) 

Overview and critical evaluation of the relationships between land 
use and energy conservation. Executive summary, 2:20252 
(FEA/D-76/236) 

Perspectives in energy: 1976 (17 — concerned with energy 
production and consumption), 2:20202 (CES-17) 

Proceedings of the regional professional energy seminar (For 
Vermont, New Hampshire, and Maine), 2:20219 (CONF- 
7509 143-) 

Residential energy use alternatives: 1976 to 2000, 2:20327 

Sensing the energy future (EPRI’s Energy Supply and Energy 
Demand and Conservation Programs), 420088 

Stirling cycle engine: new look at an old idea (Offers high 
efficiency and fuel flexibility), 2:20353 

ENERGY CONSERVATION/ACCOUNTING 

Report to Iowa Energy Policy Council on energy audit tour of 

(NP2i32 and Sr. high schools, Indianola, , hoy 2:20254 
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ENERGY CONSERVATION/BIBLIOGRAPHIES 

Energy conservation. Part I. Transportation (a bibliography with 
abstracts). Report for 1964-May 1976 (106 Citations), 2:20381 
(NTIS/PS-76/0402) 

Energy conservation. Part II. Buildings (a bibliography with 
abstracts). Report for 1964-May 1976 (116 Citations), 2:20357 
(NTIS/PS-76/0403) 

ENERGY CONSERVATION/BUDGETS 

Authorizing appropriations for the Energy Research and 
Development Administration. Conference report to accompany 
H.R. 13350, 2:20227 

ENERGY CONSERVATION/COST BENEFIT ANALYSIS 

Benefit-cost methodology for evaluating energy conservation 

programs, 2:20257 (PB-249342) 
ENERGY CONSERVATION/EDUCATION 

Project Retrotech: instructor's kit for home weatherization course 

(4 booklets), 2:20250 (FEA/D-75/456R) 
ENERGY CONSERVATION/EMERGENCY PLAN 

Proposed energy conservation contingency plan: emergency 
restrictions on illuminated advertising and certain gas lighting. 
Economic impact analysis. Environmental impact assessment. 
Contingency plan No. 5, 2:20253 (FEA/H-76/434) 

ENERGY CONSERVATION/ENGINEERING 

Report to Iowa Energy Policy Council on energy audit tour of 
Indianola Jr. and Sr. high schools, Indianola, Iowa, 2:20254 
(NP-21321) 

ENERGY CONSERVATION/FINANCING 
Council criticizes FEA’s proposed guidelines governing state 
energy conservation plans, 2:20263 
ENERGY CONSERVATION/GOVERNMENT POLICIES 
— * citizen guide to community development (Booklet), 
Fe 


How business in Los Angeles cut energy use by 20 percent, 
2:20259 (PB-249347) 
ENERGY CONSERVATION/INFORMATION 
— a citizen guide to community development (Booklet), 
:20261 


ENERGY CONSERVATION/LEGISLATION 

Energy: the states’ response. Energy legislation, July-December 

1975. Volume III, 2:20295 (PB-252221) 
ENERGY CONSERVATION/MANAGEMENT 

How business in Los Angeles cut energy use by 20 percent, 
2:20259 (PB-249347) 

ENERGY CONSERVATION/MANUALS 

Energy Convservation Program Guide for Industry and 
Commerce (EPIC). Supplement I. Final report, 2:20373 (PB- 
250855) 

ENERGY CONSERVATION/MATHEMATICAL MODELS 

Nuclear power, coal, and energy conservation. Special report, 
2:20260 (PB-251262) 

ENERGY CONSERVATION/MEETINGS 

Report of the proceedings of the agriculture processing industry 
workshop on energy conservation, held in Washington, D.C., 
March 4 and 5, 1976, 2:20249 (CONF-760355-) 

ENERGY CONSERVATION/REGULATIONS 

Building energy authority and regulations survey: state activity. 
Final report, 2:20294 (PB-250858) 

Conserving electricity by ordinance: a statistical analysis, 2:20258 
(PB-249345) 

Council criticizes FEA’s proposed guidelines governing state 
energy conservation plans, 2:2026 

ENERGY CONSERVATION/RESEARCH PROGRAMS 

FEA/C and E RD and D Five Year Master Program Plan, 
2:20354 (PB-249453) 

Study of the importance of energy R, D and D for the United 
States (Use of Stanford Research Institute Energy Model for six 
scenarios, 1975 to 2025), 2:20226 (UCRL-52140) 

ENERGY CONSERVATION/REVIEWS 

Comprehensive evaluation of energy conservation measures. Final 
report, 2:20355 (PB-250824) 

ENERGY CONSERVATION/TRANSPORTATION SYSTEMS 

Transportation energy conservation data book: supplement I 
(Suppl. to ORNL-5198), 2:20255 (ORNL-5232(Suppl.1)) 

ENERGY CONSUMPTION 

Proposed energy conservation contingency plan: emergency 
restrictions on illuminated advertising and certain gas lighting. 
Economic impact analysis. Environmental impact assessment. 
Contingency plan No. 5, 2:20253 (FEA/H-76/434) 

ENERGY CONSUMPTION/DATA 

Energy perspectives 2 (Revised data on sources, supplies, reserves, 
consumption, etc.), 2:20274 (NP-21364) 

ENERGY CONSUMPTION/DATA COMPILATION 

Transportation energy conservation data book: supplement I, 
2:20255 (ORNL-5232(Suppl.1)) 

ENERGY CONSUMPTION/FORECASTING 

Energy perspectives 2 (Revised data on sources, supplies, reserves, 
consumption, etc.), 2:20274 (NP-21364) 

Residential energy use alternatives: 1976 to 2000, 2:20327 
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ENERGY CONSUMPTION/GLOBAL ASPECTS 

Energy consumption and economic well-being, 2:20326 

ENERGY CONSUMPTION/REGULATIONS 

Building energy authority and regulations survey: state activity. 
Final report, 2:20294 (PB-250858) 

ENERGY CONSUMPTION/RESEARCH PROGRAMS 

Study of the im —_ of energy R, D and D for the United 
States (Use of Stanford Research Institute Energy Model for six 
scenarios, 1975 to 2025), 2:20226 (UCRL-52140) 

ENERGY CONSUMPTION/SYSTEMS ANALYSIS 

Energy analysis handbook. CAC document 214 (Combining 

oes D analysis with input-output analysis), 2:20270 (COO- 
ENERGY CONVERSION/MEETINGS 

Eleventh intersociety energy conversion engineering conference. 
Volume I. Proceedings of a conference held in State Line, 
Nevada, September 12-17, 1976, 2:20328 

ENERGY CONVERSION/RESEARCH PROGRAMS 

Energy future timetable, 2:20228 

ENERGY DEMAND 

Energy conditions in the South (Description of supply/demand 

1972), 2:20277 (ORNL/TM-5568) 
ENERGY DEMAND/DATA 

Energy perspectives 2 (Revised data on sources, supplies, reserves, 

consumption, etc.), 2:20274 (NP-21364) 
ENERGY DEMAND/ECONOMIC ELASTICITY 

Demand for energy in Canadian manufacturing: an example of the 

estimation of production structures with many inputs, 2:20289 
ENERGY DEMAND/FORECASTING 

Deciding for the environment (Energy growth rates and 
environmental impacts), 2:20264 

Energy perspectives 2 (Revised data on sources, supplies, reserves, 
consumption, etc.), 2:20274 (NP-21364) 

Lessons from yesterday for energy projections of tomorrow, 
2:20268 (AED-CONF-76- 148-005 

Sensing the energy future (EPRI's Energy Supply and Energy 
Demand and Conservation ey 2:20288 

ENERGY DEMAND/SYSTEMS ANALYSIS 

Energy analysis handbook. CAC document 214 (Combining 
process analysis with input-output analysis), 2:20270 (COO- 
2865-1) 

ENERGY MODELS 

Comparative survey of selected planning methods in energy 
economy, 2:20267 (AED-CONF-76- 148-004) 

Demand for energy in Canadian manufacturing: an example of the 
estimation of production structures with many inputs, 2:20289 

Energy analysis handbook. CAC document 214 (Combining 
process analysis with input-output analysis), 2:20270 (COO- 
2865-1) 

Energy and Resource Planning Group annual report for FY 1976 
(Using Stanford Research Institute Energy Model), 2:20206 
(UCRL-50029-76) 

Review of leading state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02) 

Use of dynamic energy models as an aid for taking decisions on a 
special complex of questions, 2:20266 (AED-CONF-76- 148-003) 

ENERGY POLICY 

Electric utilities and future shock: choice or chance, 2:20314 

Energy versus the environment: the issues, 2:20293 (PB-246382) 

Perspectives in energy: 1976 (17 papers concerned with energy 
production and consumption), 2:20202 (CES-17) 

ENERGY POLICY/ECONOMIC IMPACT 

Report to Congress on the economic impact of energy actions, 
2:20210 (PB-257697) 

ENERGY POLICY/ELECTRIC POWER 

Conserving electricity by ordinance: a statistical analysis, 2:20258 
(PB-249345) 

ENERGY POLICY/GOVERNMENT POLICIES 
An analysis of the ERDA fom and program, 2:20225 (PB-250636) 
ENERGY POLICY/HEARINGS 

Oversight hearings on P.L. 93-577, ERDA Plan and Program. 
Hearings before the Subcommittee on Energy Research, 
Development and Demonstration of the Committee on Science 
and Technology, U. S. House of Representatives, Ninety- 
Fourth Congress, Second Session, 2:20229 

ENERGY POLICY/INVESTMENT 
Government's role in financing energy investment, 2:20214 
ENERGY POLICY/LEGISLATION 

Energy: the states’ response. Energy legislation, July-December 

1975. Volume III, 2:20295 (PB-252221) 
ENERGY POLICY/SOCIAL IMPACT 

Report to Congress on the economic impact of energy actions, 
2:20210 (PB-257697) 

ENERGY POLICY AND CONSERVATION ACT 

Proposed energy conservation contingency plan: emergency 
restrictions on illuminated advertising and certain gas lighting. 
Economic impact analysis. Environmental impact assessment. 
Contingency plan No. 5, 2:20253 (FEA/H-76/434) 


ENERGY SOURCES/FORECASTING / 


ENERGY POLICY AND CONSERVATION ACT/ 
IMPLEMENTATION 
Council criticizes FEA's proposed SS governing state 
ener, ey conservation plans, 2:20263 
ENERGY SHORTAGES 
The general aviation industry: an overview. Staff study report 
(Arab oil embargo had minimal effects), 2:20265 (AD-A-° 15871) 
ENERGY SHORTAGES/ECONOMIC IMPACT 
Proposed energy conservation contingency plan: emergency 
restrictions on illuminated advertising and certain gas lighting. 
Economic impact analysis. Environmental impact assessment. 
Contingency plan No. 5, 2:20253 (FEA/H-76/434) 
ENERGY SHORTAGES/PUBLIC RELATIONS 
Impact of the fuel shortage on public attitudes toward 
environmental protection. Volume 1. A follow-up survey of 
national opinion about environmental problems and their 
solution, 2:20216 (PB-244933) 
ENERGY SOURCE DEVELOPMENT 
Horizontal integration of the energy industry. Hearings before the 
Subcommittee on Energy of the Joint Economic Committee, 
Congress of the United States. Ninety-Fourth Congress, First 
Session, 2:20300 
Projects to expand fuel sources in Eastern United States: survey of 
planned or proposed coal mines, coal and noncoal conversion 
plants, electric generating plants, oil refineries, uranium 
enrichment facilities, and related infrastructure, in states East of 
the Mississippi River (as of June 1976), 2:20269 (BM-IC-8725) 
ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 
Measuring social benefits attributable to social infrastructure in 
boomtowns, 2:20208 (LA-6559-T) 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 
EFFECTS 


Energy versus the environment: the issues (Eleven papers), 
2:20293 (PB-246382) 

ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACT 

Energy perspectives 2 (Revised data on sources, supplies, reserves, 
consumption, etc.), 2:20274 (NP-21364) 

ENERGY SOURCE DEVELOPMENT/FINANCIAL 

INCENTIVES 

Government's role in financing energy investment, 2:20214 

ENERGY SOURCE DEVELOPMENT/INVESTMENT 

Government's role in financing energy investment, 2:20214 

ENERGY SOURCE DEVELOPMENT/PLANNING 

Montana energy position paper: a Montana Energy Advisory 
Council staff report, 2:20272 (NP-21224) 

ENERGY SOURCE DEVELOPMENT/RESEARCH PROGRAMS 

Study of the oo oe of energy R, D and D for the United 
States (Use of Stanford Research Institute Energy Model for six 
scenarios, 1975 to 2025), 2:20226 (UCRL-52140) 

ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 

Measuring social benefits attributable to social infrastructure in 
boomtowns, 2:20208 (LA-6559-T) 

ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 

FACTORS 

Montana ene By position paper: a Montana Energy Advisory 
Council staff report, 2:20272 (NP-21224) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
TIDAL POWER 
WASTE HEAT 
WAVE POWER 
WIND POWER 
Energy perspectives 2 (Revised data on sources, supplies, reserves, 
consumption, etc.), 2:20274 (NP-21364) 

ENERGY SOURCES/CONSUMPTION RATES 

Energy consumption and economic well-being, 2:20326 
ENERGY SOURCES/DATA COMPILATION 

Energy information report to Congress. Quarterly report: second 

uarter 1976 (Production, net imports, and supply), 2:20276 
TISUB/B-027-76/002) 

ENERGY SOURCES/ECONOMICS 

A study to develop energy estimates of merit for selected fuel 
technologies. Final report, 2:20303 (PB-249994) 

Energy consumption and economic well-being, 2:20326 

ENERGY SOUR /ENVIRONMENTAL EFFECTS 

Analysis and assessment, 2:20898 (ANL-76-99) 

Deciding for the environment (Energy growth rates and 
environmental impacts), 2:20264 

Perspectives in energy: 1976 (17 papers concerned with energy 
production and consumption), 2:20202 (CES-17) 

Perspective on the energy future of the Northeast: health and 
environmental impacts of alternative energy futures for the 
Northeast, 2:21025 (BNL-21611) 

ENERGY SOURCES/FORECASTING 

Energy future timetable, 2:20228 

Energy _— industry and the new technologies (Book), 
2:20287 





ENERGY SOURCES/GOVERNMENT POLICIES / 


National energy resources and the role of nuclear power (United 
Kingdom), 2:20296 
Nuclear wen issue as seen by the International Energy Agency, 
2:2029' 
ENERGY SOURCES/GOVERNMENT POLICIES 
Mining and minerals policy: 1976 bicentennial edition, 2:20220 
(NP-21355) 
ENERGY SOURCES/HEALTH HAZARDS 
Energy technology and the genome, 2:21017 (UCRL-52000-76-5) 
Perspective on the energy future of the Northeast: health and 
environmental impacts of alternative energy futures for the 
Northeast, 2:21025 (BNL-21611) 
ENERGY SOURCES/HEARINGS 
Horizontal integration of the energy industry. Hearings before the 
Subcommittee on Energy of the Joint Economic Committee, 
Congress of the United States, Ninety-Fourth Congress, First 
Session, 2:20300 
ENERGY SOURCES/INFORMATION SYSTEMS 
Identification of energy information needs and existing 
information sources for Pennsylvania, 2:20205 (NP-21251) 
ENERGY SOURCES/LEGISLATION 
ak the states’ response. Energy legislation, July-December 
1975. Volume III, 2:20295 (PB-252221) 
ENERGY SOURCES/MANAGEMENT 
Horizontal integration of the energy industry. Hearings before the 
Subcommittee on Energy of the Joint Economic Committee, 
Congress of the United States, Ninety-Fourth Congress, First 
Session, 2:20300 
ENERGY SOURCES/MEETINGS 
Energy in perspective: an orientation conference for educators (28 
presentations), 2:20203 (CONF-760677-) 
Proceedings of the regional professional energy seminar (For 
Vermont, New Hampshire, and Maine), 2:20219 (CONF- 
7509 143-) 
ENERGY SOURCES/PLANNING 
Oversight hearings on P.L. 93-577, ERDA Plan and Program. 
Hearings before the Subcommittee on Energy Research, 
Development and Demonstration of the Committee on Science 
and Technology, U. S. House of Representatives, Ninety- 
Fourth Congress, Second Session, 2:20229 
ENERGY SOURCES/RESEARCH PROGRAMS 
Energy and Resource Planning Group annual report for FY 1976 
Using Stanford Research Institute Energy Model), 2:20206 
(UCRL-50029-76) 
ENERGY SOURCES/TECHNOLOGY ASSESSMENT 
i -_ industry and the new technologies (Book), 


Perspectives in energy: 1976 (17 papers concerned with energy 
production and consumption), 2:20202 (CES-17) 
ENERGY SOURCES/VERMONT 
me a citizen guide to community development (Booklet), 
‘ 1 
ENERGY SOURCES/WOOD 
Proceedings of the regional professional energy seminar (For 
Vermont, New Hampshire, and Maine), 2:59219 (CONF- 
7509 143-) 
ENERGY STORAGE 
See also HYDROGEN STORAGE 
OFF-PEAK ENERGY STORAGE 
PUMPED STORAGE 
Cost benefit of utilizing thermal storage for peak cooling power 
leveling. Supplementary re. 2:19544 (AD-A-017297) 
ENERGY STORAGE/CIRCUIT BREAKERS 
Inductive energy storage using high voltage vacuum circuit 
breakers, 2:21431 
ENERGY STORAGE/MEETINGS 
Energy storage, compression, and switching. International 
conference held in Turin, Italy, November 5-7, 1974, 2:20162 
ENERGY STORAGE/TECHNOLOGY ASSESSMENT 
Perspectives in energy: 1976, 2:20202 (CES-17) 
ENERGY STORAGE SYSTEMS/DESIGN 
Solid state oe storage (Patent), 2:20163 
ENERGY STORAGE SY S/SPACE HEATING 
Electric storage heating: the experience in England and Wales and 
in the Federal Republic of Germany, 2:20248 (ANL/ES-50) 
ENERGY SUPPLIES 
Energy conditions in the South (Description of supply/demand 
1972), 2:20277 (ORNL/TM-5568) 
ENERGY SUPPLIES/CAPITAL 
Capital requirements and capital formation for various assumed 
.S. energy aaa tterns, 2:20286 
ENERGY SUPPLIES/COMPARATIVE EVALUATIONS 
A study to develop energy estimates of merit for selected fuel 
technologies. Final report, 2:20303 (PB-249994) 
ENERGY SUPPLIES/DATA 
Energy perspectives 2 (Revised data on sources, supplies, reserves, 
consumption, etc.), 2:20274 (NP-21364) 
ENERGY SUPPLIES/FORECASTING 
ba) requirements and capital formation for various assumed 
.S. energy supply patterns, 2:20286 
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Deciding for the environment (Energy growth rates and 
environmental impacts), 2:20264 
Energy perspectives 2 (Revised data on sources, supplies, reserves, 
consumption, etc.), 2:20274 (NP-21364) 
Lessons from yesterday for energy —_— of tomorrow, 
2:20268 (AED-CONF-76- 148-005) 
Sensing the energy future (EPRI’s Energy Supply and Energy 
Demand and Conservation Pro is), 2:20288 
ENERGY SUPPLIES/MATHEMATICAL MODELS 
Use of dynamic energy models as an aid for taking decisions on a 
special complex of questions, 2:20266 (AED-CONF-76-148-003) 
ENERGY SUPPLIES/PLANNING 
Comparative survey of selected planning methods in energy 
economy, 2:20267 (AED-CONF-76- 148-004) 
Use of dynamic energy models as an aid for Se Sree ona 
special complex of questions, 2:20266 (AED INF-76- 148-003) 
ENERGY SUPPLIES/SOCIO-ECONOMIC FACTORS 
Report to Congress on the economic impact of energy actions, 
2:20210 (PB-257697) 
ENGINEERING/MEETINGS 
Eleventh intersociety energy conversion engineering conference. 
Volume I. Proceedings of a conference held in State Line, 
Nevada, September 12-17, 1976, 2:20328 
ENGLAND 
See UNITED KINGDOM 
ENRICHED URANIUM 
See also SLIGHTLY ENRICHED URANIUM 
ENRICHED URANIUM/ECONOMICS 
Uranium enrichment technology, 2:19337 
ENRICHED URANIUM/FORECASTIN 
Satisfying the enriched uranium needs of the European 
Community, 2:19329 
Uranium enrichmnet: market, supply, commercial aspects, 2:19331 
View of the enrichment situation in Germany, 2:193 
ENRICHED URANIUM/PLANNING 


Enrichment ling: conserving the resource, 2:19332 
ENRICHMENT (ISOTOPIC) 


See ISOTOPE SEPARATION 
ENSTATITE 
See MAGNESIUM SILICATES 
ENVIRONMENT 
Energy versus the environment: the issues (Eleven papers), 
2:20293 (PB-246382) 
ENVIRONMENT/CONTAMINATION 
Environmental contamination from radioactive sodium burning in 
nuclear power stations, 2:20852 
ENVIRONMENT/PUBLIC RELATIONS 
Impact of the fuel shortage on public attitudes toward 
environmental protection. Volume 1. A follow-up survey of 
national opinion about environmental problems and their 
solution, 2:20216 (PB-244933) 
ENVIRONMENT/RADIATION MONITORING 
Application of gamma-ray spectroscopy in environmental 
monitoring, 2:20861 (CONF-760539-) 
ENVIRONMENT/RADIOACTIVITY 
Analysis of low radioactivity level environmental samples, 2:20860 
(CONF-760539-) 
ENVIRONMENT/THERMOLUMINESCENT DOSIMETRY 
Estimates of cosmic radiation using TLD measurements (For 
assessing storage dose of TLDs used for environmental 
monitoring), 2:20772 (UCRL-78423) 
ONMENTAL EFFECTS/BUDGETS 


Authorizing appropriations for the Energy Research and 
Development Administration. Conference report to accompany 
H.R. 13350, 2:20227 

ONMENTAL EFFECTS/FORECASTING 

Land and natural resource information and some potential 
environmental effects of surface mining of coal in the Gillette 
Area, Wyoming, 2:19230 

INMENTAL 


ENVIRO IMPACT STATEMENTS 
Recommendations for a synthetic fuels commercialization 
program. Volume IV. Draft environmental impact statement, 
2:20302 (PB-249448) 
ZYMES 


See also AMINOTRANSFERASES 
DEHYDROGENASES 
HYDROGENASE 
NUCLEASES 
ENZYMES/METABOLISM 
Nucleic acids and protein synthesizing mechanism in 
mitochondria. Progress rt No. 12 (Tetrahymena, **P and 
4C tracer techniques), 2:20932 (TID-27199) 
EPIPHYSIS (BO 
See BONE TISSUES 
EPR SPECTROMETERS/SPECIFICATIONS 
— techniques for studying defects in silicon, 2:20798 


RI 
Sensing the energy future (EPRI’s Energy Supply and Ener; 
Demand and ation Programs), 4 20088 = 
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EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLAS IROIDAL CONFIGURATION 
Equilibrium of axially symmetric toroidal plasma with a 
oa cross section, 2:21324 
_ pha a aa equilibria, 2:21266 
POEM 360/370 churn ees foc CDC _ uters (CDC 6400, 6600, and 
7600 systems), 2:19444 (LBL-55 14) 
TUM/MAGNETIC MOMENTS 


Theoretical determinations of magnetization densities and neutron 
magnetic form factors in metals, 2:20510 (CONF-760601-P2) 
ERB AGNETIZATION 
Theoretical determinations of magnetization densities and neutron 
magnetic form factors in metals, 2:20510 (CONF-760601-P2) 
EROSION/MATHEMATICAL MODELS 
Materials Science Division coal ae seventh quarterly 
report, April-June 1976 (Gasification plant materials), 2: 19165 
(ANL-76-111) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES/ELECTRON MICROSCOPY 


Complement-induced ultrastructural membrane lesions: 
requirement for terminal components ('*5I tracer techniques), 
2:20939 


ERYTHROCYTES G 
Role of intracellular freezing in the death of cells cooled at 
supraoptimal rates (Preservation of erythrocytes, bone marrow 
cells, and yeasts by rn ij 2:20949 (CONF-760865-1) 
YTHROCYTES/LIFE SP 


a bn life span in alpha thalassemic mice, 2:20950 (CONF- 
ERYTHROCYTES/PRESERVATION 
— of intracellular freezing in the death of cells cooled at 
a rates (Preservation of erythrocytes, bone marrow 
Ro and yeasts by freezing), 2:20949 (CONF-760865-1) 
A/NUCLEAR MATERIALS MANAGEMENT 
ties of the Euro Safeguards Research and Development 
Association es ia , 2:19446 
ESCAR/CONSTRUCTI 
Superconducting - oll ESCAR, 2:20756 (LBL-5370) 
ESCAR/DESIGN 
Superconducting accelerator: ESCAR, 2:20756 (LBL-5370) 
RICHIA COLI/BIOLOGICAL RADIATION EFFECTS 
Genetics (Near and far ultraviolet radiation), 2:20977 (ANL-76-99) 
ESCHERICHIA COLI/CELL CYCLE 
Genetics (Near and far ultraviolet radiation), 2:20977 (ANL-76-99) 
ETHANOL/BIOSYNTHESIS 
Alcohols and gaseous products from biomass and other sources, 
2:19509 (ERDA-76-136) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
EUROPE 
See also CZECHOSLOVAKIA 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
NETHERLANDS 
POLAND 
SPAIN 
SWITZERLAND 
UNITED KINGDOM 


USSR 
EUROPE/ENERGY SUPPLIES 
Statistics of energy: 1960-1974, 2:20275 (NP-21396) 
EUROPEAN COMMUNITIES 
See also COMMON MARKET 
EUROPEAN COMMUNITIES/ENERGY SUPPLIES 
Energy situation in the Community: situation 1975, outlook 1976, 
2:20273 (NP-21362) 
EUROPEAN COMMUNITIES/RADIOACTIVE WASTE 
MANAGEMENT 
Information by the Federal Government: programme of the 
mission of the European Communities for the management 
and storage of radioactive wastes, 2:19396 
EUROPIUM/ACTIVATION ANALYSIS 
Analytical method for determination of the decontamination 
factor of an evaporation plant for radioactive waste water, 
2:19412 
EUROPIUM BORIDES/CHEMICAL PREPARATION 
Liquid ven et Fast Breeder Reactor Materials Development 


report for period ending June 30, 
1976, 22 2:20459 39 (ORNL S818) 
TUM BORIDES/FABRICATION 


ghd Metal Fas render Reaciox Materials Developmen * 
report for period ending June 
197 32089 (ORNL SEIS) 


FCA REACTOR/NUCLEAR MATERIALS MANAGEMENT / 


EUTECTICS/HEAT STORAGE 
Solar energy subsystems employing isothermal heat sink materials. 
Final project report, tember 18, 1974-March 18, 1976, 
2:19513 (NSF. NN/SE/C-906/76/1) 
APORATORS/DESIGN 
Design and test of a thermosiphon evaporator for acid-deficient 
uranyl nitrate, 2:19347 (ORNL/TM-5518) 
EVAPORATORS/PERFORMANCE TESTING 
Design and test of a thermosiphon evaporator for acid-deficient 
uranyl nitrate, 2:19347 (ORNL/TM-5518) 
EXCURSIONS/FLOW BLOCKAGE 
Mechanistic study of fuel freezing and channel plugging durin 
fast reactor overpower excursions, 2:20101 (UCLA-ENG- 7619) 
EXCURSIONS/FUEL ELEMENT FAILURE 
Sensitivity of LMFBR og mage accident analysis to variations 
in an — fuel pin failure criterion, 2:20066 (HEDL-SA- 


EXCURSIONS/MATHEMATICAL MODELS 
Sensitivity of LMFBR hypothetical accident analysis to variations 
in an empirical fuel pin failure criterion, 2:20066 (HEDL-SA- 


840-FP) 
EXHAUST GASES/PURIFICATION 
Method for removing sulfur dioxide from combustion exhaust gas 
(Patent), 2:20846 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Auxiliary pollution control device for spark-ignition engines 
(Patent), 2:20441 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EYES/BIOLOGICAL RADIATION EFFECTS 
Thermal model of laser-induced eye damage. Final report, Oct 
1973-Sep 1974, 2:20991 (AD-A-017201) 


Fe 


FAILED ELEMENT DETECTION 
Method for the detection of failed fuel elements (Patent), 2:19728 
FAILED ELEMENT DETECTION/CAMAC SYSTEM 
Failed element automatic localization in a fast reactor, 2:19768 
(EUR-5485) 
FARADAY CUPS/DESIGN 
100-keV Faraday cup design: materials and structure, 2:21282 
(UCID-17284) 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 
See also FBR TYPE REACTORS 
FCA REACTOR 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FAST REACTORS/NEUTRON FLUX 
Theoretical methods for neutronics calculations of core-blanket 
and core-reflector systems in fast reactors, 2:19864 (CEA-R- 
4726) 
FAST REACTORS/RESEARCH PROGRAMS 
Benelux-German fast reactor programme, 2:19806 
FAST REACTORS/STRESS ANALYSIS 
Prediction of the nonlinear dynamic response of structural 
components using finite elements, 2:20136 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAULT TREE ANALYSIS/COMPUTER CALCULATIONS 
Computer-oriented — to fault-tree construction (Computer 
Automated Tree (CAT) code), 2:20064 (EPRI-NP-288) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/EXCURSIONS 
Investigation of fuel vapor pressure for fast breeder safety 
analysis, 2:20150 
FBR TYPE REACTORS/FUEL ELEMENTS 
Fuel element for nuclear reactors (Patent), 2:19785 
FCA REACTOR/NUCLEAR MATERI MANAGEMENT 
Non-destructive analysis of = fuel plates for physical 
inventory verification at the Fast Critical Assembly (FCA), 
2:20040 





FDR REACTOR 


FDR REACTOR 
See OTTO HAHN REACTOR 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEEDWATER/CORROSIVE EFFECTS 
Oxygen conditioning of water and steam at neutral operation (For 
BWR cooling systems), 2:20620 
FEEDWATER/HEATERS 
Device for feedwater preheating (Patent; nuclear power plants), 
2:19939 
FELDSPARS/CRYSTAL STRUCTURE 
Dissociation of silicate melts, II, 2:20613 (UCRL-Trans-11178) 
FELDSPARS/DISSOCIATION 
Dissociation of silicate melts, II, 2:20613 (UCRL-Trans-11178) 
FERMILAB ACCELERATOR/ACCELERATOR FACILITIES 
Differential Cherenkov counters for use at high momenta, 2:20780 
Fermi National Accelerator Laboratory, 2:20741 
FERMILAB ACCELERATOR/CONTROL SYSTEMS 
we eee ee preaccelerator control system, 2:20747 
(CONF-760942-15) 
FERMILAB ACCELERATOR/ION SOURCES 
Negative hydrogen-ion program at Fermilab, 2:20750 (CONF- 
760942-17) 
FERMILAB ACCELERATOR/OPERATION 
Fermi National Accelerator Laboratory, 2:20741 
FERMILAB ACCELERATOR/TECHNOLOGY ASSESSMENT 
Status of accelerator development at Fermilab, 2:20731 (CONF- 
760942-18) 
FERMI-THOMAS MODEL 
See THOMAS-FERMI MODEL 
FERMIUM/SOLVENT EXTRACTION 
Thermodynamic functions for complexing of M* aq ions (M = 
Pu to Fm), 2:20636 
FERRATES 
See IRON OXIDES 
FERRITES/MAGNETIC PROPERTIES 
Neutron diffraction study of cobalt-doped YbFeOs, 2:20587 
(CONF-760601-P2 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FETUSES/BIOLOGICAL RADIATION EFFECTS 
Radiation toxicity in dogs (Gamma radiation), 2:20993 (ANL-76- 
99 


FFTF REACTOR 
Development of LMFBR safety testing in FFTF, 2:19771 
(HEDL-SA-802) 
FFTF REACTOR/CONTROL ELEMENTS 
LMFBR reference control materials. Semiannual report, January- 
June 1976, 2:19993 (HEDL-TME-76-63) 
FFIF REACTOR/FUEL ELEMENT CLUSTERS 
Design fix for vibration-induced wear in fuel pin bundles, 2:20031 
(HEDL-SA-895) 
FFTF REACTOR/FUEL PINS 
HEDL experimental transient overpower program, 2:20030 
(HEDL-SA-862) 
FFTF REACTOR/HEAT EXCHANGERS 
Inelastic behavior and strain tolerances of SS 304 and 316 
components for LMFBR and FFTF, 2:19781 (WARD-HT- 
3045-19) 
FFTF REACTOR/MELTDOWN 
Molten fuel motion during a fast-reactor overpower transient, 
2:20067 (HEDL-SA-841) 
FFTF REACTOR/RADIOACTIVE WASTE PROCESSING 
Design and safety evaluation of radioactive gas handling and 
storage in the FFTF, 2:20032 (HEDL-SA-1100) 
FFTF REACTOR/REACTOR KINETICS 
Status of safety-related FFTF neutronics parameters, 2:20069 
(HEDL-SA-849-FP) 
FFTF REACTOR/REACTOR SAFETY 
Safety assurance logic techniques for evaluation of accident 
prevention and mitigation, 2:20068 (HEDL-SA-845) 
FFTF REACTOR/REACTOR VESSELS 
Sub-verting nuclear reactor vessels, 2:20038 
FIBERS/STRESSES 
Effect of stress on the fluorescence of Kevlar fiber (With and 
without epoxy resin), 2:20596 (UCID-17333) 
FIBROBLASTS/BIOLOGICAL RADIATION EFFECTS 
Radiation activation of endogenous leukemia viruses in cell 
culture: acute x-ray irradiation, 2:20970 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
See also SUPERCONDUCTING FILMS 
FILMS/THICKNESS 
Use of alpha-particle excited x-rays to measure the thickness of 
thin films containing low-Z elements, 2:20787 (CONF-760539-) 
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TERS 
See also AIR FILTERS 
Improvements in or relating to gas cooled nuclear reactors 
atent), 2:19745 
FILTERS/OPTIMIZATION 
Filtration of sodium oxide aerosols by multilayer sand bed filters, 


2:19943 
FILTERS/PERFORMANCE TESTING 

Performance of multiple HEPA filters against plutonium aerosols, 

2:20849 (LA-6546) 
DIFFERENCE METHOD/COMPUTER CODES 

Certification of the Swarztrauber-Sweet elliptic PDE software 
package, 2:21478 (LA-UR-76-2298) 
LAND/REACTOR LICENSING 

Radioactive iodine as the factor determining the size and leak 
ere of a nuclear power station group, 2:20114 

RE HAZARDS 


Fire protection in nuclear power stations (France), 2:20008 
FIRE P ON 
Fire protection in nuclear power stations (France), 2:20008 
RES 


Suppression of fire on underground coal mine conveyer belts, 
2:19260 (PB-250368) 
FIRES/ENVIRONMENTAL EFFECTS 
Effect of fire on the arthropods of the savanna (West Africa Ivory 
Coast), 2:20859 (BNWL-tr-201) 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
Catalytic synthesis of € (Cot hydrocarbons. First annual report, 
May 1975-May 1976 (Coal-derived mixtures of CO and Hz), 
2: 19173 (FE-1814-4 
Scientific resources to the catalytic problems in the 
— of coal. Final report, 2:19174 (FE-2017-1) 
H 


See also SALMON 
TROUT 
FISHES/BEHAVIOR 
Automated behavioral bioassay system (For fishes), 2:20877 

ay aL a 3)) 
“ae epee f sal 

pecific gravity of salmonid eggs, 2:20952 
FISHES/ FEEDING 


Food selection and feeding relationships of yellow perch 'Perca 
flavescens’ (mitchell), white bass ‘Morone chrysops’ 
(rafinesque), freshwater drum ‘Aplodinotus grunniens’ 
(rafinesque), and goldfish ‘Carassius auratus’ (linneaus) in 
western Lake Erie. Interim report, 2:20896 (PB-251208) 

FISHES/MONITORING 

Automated behavioral bioassay system (For fishes), 2:20877 
(ANL-75-60(Pt.3)) 

Improvements in TLD temperature tag calculations (For fishes), 
2:20894 (ANL-75-60(Pt.3)) 

Underwater radiotelemetry system (Monitoring fish movements, 
physiological parameters, and effects of thermal effluents), 
2:20876 (ANL-75-60(Pt.3)) 

FISHES/PHYSIOLOGY 

Underwater radiotelemetry system (Monitoring fish movements, 
physiological parameters, and effects of thermal effluents), 
2:20876 (ANL-75-60(Pt.3)) 

FISHES/POPULATION DYNAMICS 

Underwater radiotelemetry system (Monitoring fish movements, 
physiological parameters, and effects of thermal effluents), 
2:20876 (ANL-75-60(Pt.3)) 

FISHES/TEMPERATURE EFFECTS 

Fish species composition, density-distribution patterns, and 

impingement during upwelling, 2:20875 (ANL-75-60(Pt.3)) 
FISHES/TEMPERATURE MEASUREMENT 

Improvements in TLD temperature tag calculations (For fishes), 

2:20894 (ANL-75-60(Pt.3)) 
FISSILE MATERIALS 

(Materials containing nuclides capable of undergoing fission by 

interaction with slow neutrons. 
FISSILE MATERIALS/ACCOUNTING 
Accurate procedure to safeguard the fissile material content of 
input Ce a of reprocessing plants, 2:19449 
FISSI UCTURAL MODELS 
me and fission, 2:21185 (CONF-760715-P1) 
FISSION CHAMBERS/TIMING PROPERTIES 
Timing in fission fragment detection at high alpha-background, 


2:20768 
FISSION PRODUCT RELEASE/REVIEWS 
Factors influencing fission gas release and swelling in nuclear 
fuels, 2:19342 (AERE-R- 8153) 
FISSION PRODUCTS/DIFFUSION 
Migration and coalescence of fission gas bubbles in oxide fuels by 
surface diffusion, 2:19355 
FISSIONABLE MATERIALS 
aye en containing nuclides capable of undergoing fission by any 
process. 
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See also FISSILE MATERIALS 
FISSIONABLE mare a sage etn tee REGULATIONS 
Regulation concerning the carriage of radioactive substances 
(German Federal Re ublic), 2: 15378 (DEU-76-15) 
FISSIONABLE MATERIALS MAN AGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAMMABILITY/PREDICTION EQUATIONS 
Ignition of ay — a pyrolyzing solids under normally 
impinging flames, 2 
H HYDROPYROLYSIS PROCESS/SAFETY 
ENGINEERING 
Safety analysis report on the Brookhaven coal flash 
hydropyrolysis experiment, 2:19161 (BNL-21919) 
HH TUBES/FAIL 
Statistical approach for yee ty red of highly stressed 
xenon flashlamps, 2:20696 (UCRL-78742 


KS 
See CASKS 
FLAT PLATE COLLECTORS/BIBLIOGRAPHIES 

Solar energy collectors and concentrators (citations from the 
Engineering Index data base). Report for 1970-Apr 1976, 
2:19574 (NTIS/PS-76/0394) 

FLAT PLATE COLLECTORS/CORROSION 

Corrosion mopar for solar systems: methods of eliminating an 

old _—— em aun to solar components, 2:19577 
FLAT P COLLECTORS/DESIGN 

pee a of solar energy to the food drying industry, 2:19551 
(CONF-760655-) 

FLAT PLATE COLLECTORS/EFFICIENCY 

Development of plastic honeycomb flat-plate solar collectors, 
2:19575 (SAN/1081-76/1) 

Standard performance tests of collectors of solar thermal energy: a 
selectively coated, flat-plate copper collector with one 
transparent cover and a tube-to-tube spacing of 3-7/8 inches, 
2:19573 (N-76-16624) 

FLAT PLATE COLLECTORS/HONEYCOMB STRU' 

Development of plastic honeycomb flat-plate solar collectors, 
2:19575 (SAN/1081-76/1) 

FLAT PLATE COLLECTORS/PERFORMANCE TESTING 

Standard performance tests of collectors of solar thermal energy: a 
selectively coated, flat-plate copper collector with one 
transparent cover and a tube-to-tube spacing of 3-7/8 inches, 
2:19573 (N-76-16624) 

Standarized performance tests of collectors of solar thermal 
energy: a steel flat-plate collector with two transparent covers 
and a proprietary coating, 2:19572 (N- ya. 

R PLANT-STURGIS 


See also VALVES 
Nuclear reactor (Patent), 2:19911 
FLUE GAS/CLEANING 
Particulate collection efficiency measurements on three 
electrostatic precipitators. Final report, Jul 1973-Jul 1975, 
2:19630 (PB-248220) 
FLUE GAS/DENITRIFICATION 
NO/sub x/ abatement for stationary sources in Japan. Final 
report, Jul 1974-Mar 1975, 2:20834 (PB-250586) 
FLUE GAS/DESULFURIZATION 
Regenerative process for yr of high temperature 
combustion and fuel gases. Quarterly progress report No. 2, 
July 1-September 30, 1976, 2:19223 (BNL~50582) 
SO, abatement for stationary sources in Japan. Final report, Jul 
1974-Mar 1975, 2:20833 (PB-250585) 
FLUE GAS/PURIFICATION 
Desulfurization process (Patent), 2:20845 
FLUIDIZED-BED COMBUSTION/CONTROL SYSTEMS 
Study of the state-of-the-art of instrumentation for process control 
and safety in large-scale coal gasification, liquefaction, and 
fluidized-bed combustion systems, 2:19163 (ANL-76-4) 
FLUIDIZED-BED COMBUSTION/EVALUATION 
Industrial ——- fluidized bed combustion. ag Il. 
Indirect fluid heaters. Quarterly technical report No. 1, July 1- 
September 30, 1976, 2:19254 (FE-2471- 3) 
FLUIDIZED-BED COMBUSTION/MEASURING 
INSTRUMENTS 


Study of the state-of-the-art of instrumentation for process control 
and safety in large-scale coal gasification, liquefaction, and 
fluidized-bed combustion systems, 2:19163 (ANL-76-4) 

FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 
Coal conversion and utilization. 1975 technical report, 2:19166 
(ERDA-76-86) 
FLUORESCENT PENETRANT TESTS 
See LIQUID PENETRANT INSPECTION 
FLUORINE 19 TARGET/NEUTRON REACTIONS 
Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 


FOSSIL FUELS 


FLUORINE COMPOUNDS/BIBLIOGRAPHIES 
llate and crystals: a bibliography, 2:20598 


ait loot ep tions of low-density plasma with inhomogeneous ion 
Y ASH/ELECTRIC CONDUCTIVITY 
“Eee efficiency of electrostatic precipitation by 
physicochemical modification of the electrical resistivity of fly 
ash, 2:19631 
FLY ASH/INHALATION 
Respiratory retention function applied to particle size distribution 
(Applications to —— Mg ash hy, 2:21029 (UCRL-52135) 
FLY RECIPIT. 
a of fly a wath sulfur trioxide and ammonia. Final 
report, 19 ar aly 2:19227 (PB-247231) 
FLY ASH/REMO 
Improving py wthea of electrostatic precipitation by 
physicochemical modification of the electrical resistivity of fly 
ash, 2:19631 
FLY ASH/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
YWHEEL ENERGY STORAGE 
Multi-megajoule inertial-inductive energy storage system, 2:21418 
FLYWHEEL ENERGY STORAGE/FLYWHEELS 
Computer controlled flywheel type motor generator for fusion 
research, 2:21426 
FLYWHEEL ENERGY STORAGE/RESEARCH PROGRAMS 
Fiber composite flywheel program. Quarterly progress report, 
June-September 1976, 2:20167 (UCRL-50033-76-3) 
FLYWH /FABRICATION 
Flexible epoxies for wet filament winding, 2:20168 (UCRL-78278) 
FL /PERFORMANCE 
Multi-megajoule inertial-inductive energy storage system, 2:21418 
FLY WHEELS/RESEARCH PROGRAMS 
Energy and Resource Planning Group annual report for FY 1976 
(Using Stanford Research Institute Energy Model), 2:20206 
(UCRL-50029-76) 
FLYWHEELS/USES 
Flywheel technology for a commuter car, 2:20405 (ERDA-76- 


136) 
FMRB REACTOR/REACTOR OPERATION 
Report on work on the Forschungs- und Messreaktor 
Braunschweig (FMRB) for the year 1974, 2:20036 (PTB- 
FMRB-62) 


A study of the use of foam to control methane emission in coal 
mines. Final report, 1 Apr 1974-30 Sep 1975, 2:19259 (PB- 
250367) 


D 
See also FRUITS 
MEAT 


MILK 
VEGETABLES 
FOOD/HEATING 
Energy saving cooking utensil (Patent), 2:20367 
FOOD. IOACTIVITY 
Application of gamma-ray spectroscopy in environmental 
monitoring, 2:20861 (CONF-760539-) 
FOOD CHAINS 
Foraging strategy of vermivorous conid gastropods (Conus sp.), 
:20880 


2: 
FORAGE/BIOLOGICAL MODELS 
Foraging strategy of vermivorous conid gastropods (Conus sp.), 
2:20880 


FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
FORMALDEHYDE/ATOM-MOLECULE COLLISIONS 
Coupled states cross sections for rotational excitation of HxCO by 
He impact at interstellar temperatures, 2:21104 
FO. IEEHYDE FUEL CELLS/ELECTRODES 
Ss ——— for formaldehyde-air type fuel cells (Patent), 
2: 


FORSCHUNGSREAKTOR GEESTHACHT-2 
See FRG-2 REACTOR 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FORTISSIMO REACTOR 
See RAPSODIE REACTOR 
FOSSIL FUELS 
See also COAL 
GASOLINE 
KEROSENE 
NATURAL GAS 
PETROLEUM 
SYNTHETIC FUELS 





FOSSIL FUELS/AVAILABILITY / 


Fossil energy technical manpower: forecasts of supply and 
demand, 2:20211 (TID-27186) 
FOSSIL age rts sages 


Supplying fe) re energy to electric power stations up to 1985, 


:20301 (FRNC-CONF-138) 
FOSSIL FUELS/BUDGETS 

Authorizing appropriations for the Energy Research and 
Development Administration. Conference report to accompany 
H.R. 13350, 2:20227 

FOSSIL FUELS/COMBUSTION PRODUCTS 

Chemistry of fuel nitrogen conversion to nitrogen oxides in 
combustion. Final report, Jun 1972-May 1975, 2:20829 (PB- 
250373) 

FOSSIL FUELS/ENERGY CONVERSION 

A study to develop energy estimates of merit for selected fuel 

technologies. Final report, 2:20303 (PB-249994) 
FOSSIL FUELS/ENVIRONMENTAL EFFECTS 

Meeting — Advanced Fossil Fuels Sector a 

Triangle Park, 13 November 1975, 2:19228 (PB-250686) 
FOSSIL FUELS/HEARINGS 

1977 ERDA authorization: fossil fuels. Hearings before the 
Subcommitee on Energy Research, Development and 
Demonstration (fossil fuels) of the Commitee on Science and 
Technology, U. S. House of Representatives, Ninety-Fourth 
Congress, Second Session, 2:19152 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

ABATEMENT 

Implementation plan review for Massachusetts as required by the 
Eoorey Supply and Environmental Coordination Act. Final 
report, 2:20854 (PB-248392) 

Implementation plan review for South Dakota as required by the 
Energy Supply and Environmental Coordination Act. Final 
report, 2: 26855 (PB-248393) 

Implementation plan review for Oklahoma as required by the 
Sates fre =| and Environmental Coordination Act. Final 
report, 2:20856 (PB-248394) 

NO/sub x/ abatement for stationary sources in Japan. Final 
report, Jul 1974-Mar 1975, 2:20834 (PB-250586) 

SO, abatement for stationary sources in Japan. Final report, Jul 
1974-Mar 1975, 2:20833 (PB-250585) 

FOSSIL-FUEL POWER PLANTS/COMPARATIVE 

EVALUATIONS 

Generation cost of a nuclear power station in the eighties and its 
comparison to other electricity oon eee 2:19841 

FOSSIL-FUEL POWER PLANTS/ 
Preliminary study of the causes of — in the construction of 
selected fossil-fired electric lants, 2:20319 (NP-21270) 
FOSSIL-FUEL POWER PLA ECONOMICS 
Clean coal: what does it cost at rt busbar, 2:20306 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL EFFECTS 

The bioenvironmental impact of a coal-fired power plant, 
Colstrip, Montana, December 1974. Interim report No. 1, Jun- 
Oct 1974, 2:19628 (PB-251162) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Particulate collection efficiency measurements on three 
electrostatic precipitators. Final report, Jul 1973-Jul 1975, 
2:19630 (PB-248220) 

System and process for controlling air pollution (Patent), 2:19632 

FOSSIL-FUEL POWER PLANTS/FLY ASH 

Conditioning of fly ash with sulfur trioxide and ammonia. Final 

report, 1970-1975, 2:19227 (PB-247231) © 
FOSSIL-FUEL POWER PLANTS/FUELS 


Coal conversion program: final environmental statements. one“ 
) 


Supply and Environmental Coordination Act of 1974, section 
(Conversion from petroleum to coal as fuel), 2:19627 (PB- 
250104 
FOSSIL-FUEL POWER PLANTS/HEALTH HAZARDS 
Health effects of selenium, 2:21027 (PB-250568) 
FOSSIL-FUEL POWER PLANTS/PLANNING 
Thermal plants will ease New Zealand's energy crisis (Huntly 
Power Station will first burn gas, then coal), 2:20322 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 
EQUIPMENT 
System and process for controlling air pollution (Patent), 2:19632 
FOSSIL -FUEL POWER PLANTS/POLLUTION REGULATIONS 
at 4 of air quality requirements on coal supply, 2:19262 (NP- 
21312) 
Preliminary study of the causes of —: in the construction of 
selected fossil-fired electric power plants, 2: ay (NP-21270) 
FOSSIL-FUEL POWER PLANTS/REGULATION 
Fossil and nuclear fuel for electric utility rosea requirements 
and constraints, 1976-1985, 2:20313 
FOSSIL-FUEI. POWER PLANTS/RETROFITTING 


Coal conversion program: final environmental statements. ——. 
) 


Supply and Environmental Coordination Act of 1974, section 
(Conversion from petroleum to coal as fuel), 2:19627 (PB- 
250104) 
ey POWER PLANTS/SOCIO-ECONOMIC 
ACT! 
Thermal plants will ease New Zealand's energy crisis (Huntly 
Power Station will first burn gas, then coal), 2:20322 
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FOSSIL-FUEL POWER PLANTS/TECHNOLOGY 
ASSESSMENT 


Perspectives in energy: 1976, 2:20202 (CES-17) 
FRA / RESEARCH PROGRAMS 
Combined macroscopic and microscopic approach to the fracture 
of metals. Technical progress report, July 1975-June 1976, 
2:20487 (COO-3084-45) 
be eater bom ye ne POWER 
Supplying ——- energy to electric power stations up to 1985, 
,. :20301 ( C-CONF- 138) 
FRANCE/FIRE HAZARDS 
Fire protection in nuclear power stations, 2:20008 
FRAN CYCLE 
Fuel cycle industry of enn -_ (CEA-CONF-3287) 
FRANCE/NUCLEAR INDUSTR 
Industrial problems raised by ad building of the new nuclear 
wer plant system, 2:19837 (FRNC-CONF-140) 
FRANCE/NUCLEAR POWER 
EdF continue multiple order policy in nuclear programme (Multi- 
unit bulk ordering), 2:20238 
Nuclear evolution in France, 2:19846 
FRANCE/NUCLEAR POWER PLANTS 
Decommissioning of nuclear power stations, 2:19825 
Fire protection in nuclear power stations, 2:20008 
Health physics in nuclear power stations, 2:20131 
Organization of the operating quality in EDF nuclear power 
stations, 2:20130 
Programme for the setting up of nuclear power plants, 2:19836 
(FRNC-CONF-139) 
FRANCE/NUCLEAR WEAPONS 
Nuclear evolution in France, 2:19846 
FRANCE/RESEARCH REACTORS 
Low-temperature devices in experimental reactors, 2:20041 
FRAN ERMAN HIGH FLUX REACTOR 
See GRENOBLE REACTOR 
FREE CONVECTION 
See NATURAL CONVECTION 
FREE RADICALS 
See RADICALS 
FREEZING/BIOLOGICAL EFFECTS 
Preservation of mammalian cells and embryos by freezing, 2:20948 
(CONF-760675-1) 
FRG-2 REACTOR/REACTIVITY METERS 
Digital reactimeter, 2:19998 
FRUITS 
(Edible parts of aed only.) 
FRUITS/PROCESSING 
Report of the proceedings of the agriculture processing industry 
workshop on er 4 conservation, held in Washington, D.C., 
March 4 and 5, 1976, 2:20249 (CONF-760355-) 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Grid for the accurate positioning of fuel batteries in a reactor core 
(Patent), 2:19970 
Reactor core with accurately positioned fuel-batteries (Patent), 
2:19678 
FUEL ASSEMBLIES/DEFORMATION 
LMFBR subassembly response to local pressure loadings. An 
experimental approach, 2:19759 (AED-Conf-75-365-051) 
FUEL ASSEMBLIES/MECHANICAL VIBRATIONS 
Flow-induced vibration of the fuel assembly with a hydraulic 
hold-down device. (1). Experimental study on the vibration 
characteristics, 2:19950 (JAERI-M-6187) 
FUEL ASSEMBLIES/SUPPORTS 
Fuel assembly supports for nuclear reactors (Patent), 2:19960 
FUEL ASSEMBLIES/TEMPERATURE MONITORING 
Nuclear reactor instrumentation (Patent, LMFBR), 2:19800 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/CORROSION 
Materials research into the behaviour of fuel elements in cases of 
reactor accidents, 2:20086 (KFK-2244) 
Nodular corrosion of the Zircaloys, 2:20546 (BNWL-SA-5735) 
FUEL CANS/DESIGN 
Cladding for fuel elements ——. 2:19959 
FUEL CANS/DESTRUCTIVE TESTING 
Fuel cladding mechanical properties for transient analysis 
(LMFBR), 2:19774 (HEDL-SA-860-FP) 
FUEL CANS/EMBRITTLEMENT 
Creep-rupture properties of 20Cr-25Ni-Nb stabilized stainless steel 
in iodine and tellurium vapours, 2:20497 
FUEL CANS/MECHANICAL PROPERTIES 
Fuel cladding mechanical properties for transient analysis 
(LMFBR), 2:19774 (HEDL-SA-860-FP) 
FUEL CANS/PHYSICAL RADIATION EFFECTS 
a its size and shape during neutron irradiation, 





APR. 30, 1977 


FUEL CANS/STRAIN GAGES 
Instrument for measuring fuel cladding strain, 2:19949 (HEDL- 
SA-857-FP 
FUEL CANS/TEMPERATURE MEASUREMENT 
Application of the method using krypton 85 to determine the 
cladding temperatures of fast reactors, 2:19976 
~ ental determination of the temperature of the inner face of 
wun a a element claddings by the release of krypton 85, 2:19975 
NS/THERMAL CONDUCTIVITY 


teen of thermal conductivity and emission ra 
hypothetical core meltdown accidents, 2:20074 (IKE-K-33) 
FUEL POWER PLANTS/AUXILIARY SYSTEMS 
Pressurized fuel cell power plant (Patent; exhaust gas from cells 
— os turn turbine with turns compressor for fuel-air system), 
FUEL CELL POWER PLANTS/EFFICIENCY 
Fuel cells offer flexibility and more efficiency, 2:20320 
FUEL CELLS 


See also ACID ELECTROLYTE FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROCARBON FUEL CELLS 
HYDROGEN FUEL CELLS 

FUEL CELLS/BIBLIOGRAPHIES 
a on fuel cells. Report for 1963-1974, 2:20335 (AD-A- 


) 
FUEL CELLS/CATALYSTS : 
Mechanisms of electrochemical reactions on non-metallic surfaces 
ores catalysts for oxygen reduction), 2:20352 (AD-A- 
FUEL CELLS/CATHODES 
Tailored-carbon substrate for fuel cell electrodes (Patent), 2:20350 
FUEL CELLS/EFFICIENCY 


Fuel cells offer flexibility and more efficiency, 2:20320 
FUEL CELLS/ELECTROCHEMISTRY 
Mechanisms of electrochemical reactions on non-metallic surfaces 
57525)" catalysts for oxygen reduction), 2:20352 (AD-A- 
2 
FUEL CELLS/ELECTROLYTES 
Solid electrolyte for fuel elements (Patent; lithium 
aluminosilicate), 2:20348 
CELLS, 


Development of a low-cost, light-weight, efficient, 1.5 kW 
inverter. Final report, 2:20341 (AD-A-016792) 
FUEL CELLS/RESEARCH PROGRAMS 
ayo! progress notes, 1 April 1974-30 June 1974, 2:20172 (AD- 
22405) 

Quarterly progress notes, 1 July 1974-30 September 1974 (Power 
supplies for military applications and for satellites), 2:20174 
(AD-B-002753) 

Quarterly progress notes, 1 January 1975-31 March 1975, 2:20175 
(AD-B-004545) 

Quarterly progress notes, 1 October 1975-31 December 1975, 
2:20176 (AD-B-009796) 

FUEL CELLS/TECHNOLOGY ASSESSMENT 
Perspectives in energy: 1976, 2:20202 (CES-17) 
FUEL CHANNELS 
Core of a liquid-cooled nuclear reactor (Patent; LMFBR), 2:19786 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 

High temperature reactor in the future fuel market, 2:19737 

Method of prolongation of the fuel cycle of a boiling-water 
reactor (Patent), 2:19673 

ee and the near-nuclear countries (Book), 

2:20 

Vitrification holds answer to waste disposal dilemma (Fission 
products reduced to solid oxides, then vitrified, then stored 
under water), 2:20240 

FUEL CYCLE/BURNUP 
Analytical method for solving depletion equations, 2:19877 
FUEL CYCLE/COMPUTER CA LeU LATIONS 

Calculation and analysis of a HTR-pebble-bed reference core in 
the low enriched (U, Pu)- and (U, Th)-cycle with the new 
modular fe ue system DRACULA. II, 2:19722 (Juel-1251) 

FUEL CYCLE/ 

Development of the fuel-cycle costs in nuclear power stations 
with light-water reactors, 2:19685 

cy INOMICS 

Economics of PWR spent fuel recovery, 2:19690 (K-OP- 
185(Rev.1)) 

FUEL CYCLE/FORECASTING 
Fuel cycle industry of France, 2:19296 (CEA-CONF-3287) 
FUEL CYCLE/RADIOACTIVE WASTES 


Spent nuclear fuel and radioactive waste. Pt. 2. Report from the 
Aka-investigation, 2:19399 
FUEL DENSIFICATION 
Densification modelling of UOz, 2:19971 


FUEL ELEMENTS/PHYSICAL RADIATION EFFECTS / 


In-reactor UO: densification, 2:19974 
FUEL DENSIFICATION/PHYSICAL RADIATION EFFECTS 
= UO, radioinduced densification, 2:19344 (CEA-CONF- 


CLUSTERS 
Nuclear reactor with a configuration of several square fuel rod 


bundles (Patent), 2:19908 
FUEL ELEMENT USTERS/FLUID FLOW 


—— Computer code for thermal and hydraulic calculations in 
—,' state conditions for fuel element clusters (LMFBR), 
2: 19775 (ITN-103-1975) 
RAP-4A mes pen) code for thermohydraulic calculation of liquid 
metal cooled fuel a ee 2:19776 (ITN-105-1975) 
CLUSTERS/HEAT TRANSFER 
— Computer code for thermal and hydraulic calculations in 
a state conditions for fuel element clusters (LMFBR), 
2: 19775 (ITN-103-1975) 

RAP-4A Com poe code for thermohydraulic calculation of liquid 

oul ae road. fuel clusters, 2:19776 (ITN-105-1975) 
CLUSTERS/SPACERS 
r Sie te for nuclear reactor fuel elements (Patent), 2:19961 

“spacer spacer grid for boiling light water reactors, 2:19666 (RT/ 
oo 18) 

EL ELEMENT FAILURE 

Materials research into the behaviour of fuel elements in cases of 
reactor accidents, 2:20086 (KFK-2244) 

FUEL ELEMENT FAILURE/GAS FLOW 

Analytical investigation of annular pap § gas flow during ballooning 
a ircalo dings, 2:20088 (K FK-2280) 

ELEMENT FA FAILURE/RESEARCH PROGRAMS 

“Gea progress report on the creepdown and collapse of 
Zircaloy Fuel Cladding ens sponsored by the NRC 
Division of Reactor Safety Research, January-March 1976 
(BWR; PWR), 2:20094 (ORNL/NUREG/TM-51) 

Quarterly progress report on the creepdown and collapse of 
Zircaloy fuel cladding program sponsored by the NRC Division 
of Reactor Safety Research, A ae 1976: (BWR; PWR), 

. 2:20095 (ORNL/NUREG/T 
FUEL ELEMENT FAILURE, SIMULATION 

: henomenological test on fuel motion (Interim report) 

ee aes 2 (ANL/RAS-76-29) 


See also Ft VEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
FUEL SPHERES 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
Fuel element for nuclear reactors (Patent), 2:19785 
a? part for fuel elements of a nuclear reactor (Patent), 


Method for conditioning nuclear fuel (Patent), 2:19670 
Nuclear reactor (Patent), 2:19732 
Procedure for filiing with gas and sealing a nuclear fuel element 
consisting of a container (Patent), 2:19957 
FUEL E /DATA 
Review on transactinium isotope build-up and decay in reactor 
fuel and related sensitivities to cross section changes and results 
and main conclusions of the IAEA-Advisory Group Meeting on 
Transactinium Nuclear Data held at Karlsruhe, November 1975, 
2:19955 (KFK-2283) 
FUEL ELEMENTS/DESIGN 
Connection between end _ and rods in a BWR fuel element, 
2:19667 (RT/ING-75-1 
FUEL ELEMENTS/F. ABRICATION 
Method for the fabrication of graphite-fuel elements with holes to 
be filled with fuel for a pebble-bed reactor, 2:19713 
FUEL ELEMENTS/FISSION PRODUCT RELEASE 
Factors influencing fission gas release and swelling in nuclear 
fuels, 2:19342 (AERE-R-8153 
FUEL ELEMENTS/GRABS 
Grab for a nuclear fuel element (Patent), 2:19734 
FUEL ELEMENTS/LEAKS 
Gas — from leaking fuel elements after reactor start-up, 
2:1997 
FUEL ELEMENTS/MATHEMATICAL MODELS 
Development in fuel element model-theory, 2:19948 (AED-Conf- 
76-216-001) 
FUEL ELEMENTS/MOLDING 
Process for the production of prismatic graphite molded articles 
igh, bo. rature fuel elements (Patent), 2:19368 
EL /PERFORMANCE TESTING 
Numerical calculation of the behaviour of fuel elements, 2:19356 
Research and development on the relating technology of a multi- 
purpose high temperature gas-cooled reactor. Research and 
development on the fuel rod, 2:19724 
INTS/PHYSICAL RADIATION EFFECTS 
Natural uranium - graphite - gas type reactors. Behavior of U- 
Ww tubular fuels in power reactors, 2:19716 (CEA-R- 
471 





FUEL ELEMENTS/SPACERS / 


FUEL ELEMENTS/SPACERS 
Spacers for multi-rod nuclear fuel elements (Patent), 2:19962 
FUEL ELEMENTS/STRESS ANALYSIS 
Annual report of the working group fuel rod and fuel element 
mechanics, Institut fuer Reaktortechnik of the Technische 
Hochschule Darmstadt (Prof. Dr. W. Humbach), 2:19954 
(KFK-2274) 
FUEL FABRICATION PLANTS/LICENSING 
Proclamation about the planned construction and operation of a 
fuel element production plant in Bramsche, 2:19359 
FUEL FEEDING SYSTEMS/COMPARATIVE EVALUATIONS 
Development cf a continuous dry cca! screw feeder. Quarterly 
technical progress report, 1 October-31 December 1975 
(Engineering data sheets included), 2:19247 (FE-1794-6) 
Development of a continuous dry coal screw feeder: phase I 
report (Engineering data sheets and patents included), 2:19248 
(FE-1794-9) 
FUEL FEEDING SYSTEMS/DESIGN 
Experimental and process design study of a high rate gasification 
process. Quarterly technical report No. 8, January-March 1976 
(Entrained flow gasifier; use of coal and chars with oxygen and 
steam), 2:19171 (FE-1548-8) 
FUEL FEEDING SYSTEMS/PERFORMANCE TESTING 
Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Second quarter report, July 1-September 30, 1976, 2:19206 (FE- 


2307- 
FUEL FEEDING SYSTEMS/RESEARCH PROGRAMS 

Coal demonstration plants. Quarterly report, January-March 1976, 
2:19167 (ERDA-76-96-1) 

FUEL FEEDING SYSTEMS/TESTING 

Development of a continuous dry coal screw feeder. Quarterly 
technical progress report, 1 October-31 December 1975 
(Engineering data sheets included), 2:19247 (FE-1794-6) 

FUEL FEEDING SYSTEMS/ULTRASONIC TESTING 

Materials Science Division coal technology seventh quarterly 
report, April-June 1976 (Gasification plant materials), 2:19165 
(ANL-76-111) 

FUEL GAS 
See also HIGH BTU GAS 
PRODUCER GAS 
FUEL GAS/CALORIFIC VALUE 

Desulfurization of coal in a fluidized bed reactor at elevated 
temperatures (MS thesis; 53 references), 2:19156 (IS-ICP-31) 

Soviet-bloc underground coal gasification results using enriched 
air and steam (Gorlovskaya, Lisichausk, Podmoskovnaya, Mars 
Mine-Logizsa field scale experiments), 2:19189 (UCID-17245) 

FUEL GAS/CHEMICAL COMPOSITION 

Basic principles of underground coal gasification, 2:19191 (UCRL- 
52107) 

Monitoring of an in-situ gasification test of the linked vertical well 
concept (CS2; COS; NHs; HCN; Na; K; Li; Ca; Hg; V; As; Pb; 
Se; Cd; SO2; SO3; NO; NO»; hydrocarbons), 2:19188 (TID- 
27215) 

Soviet-bloc underground coal gasification results using enriched 
air and steam (Gorlovskaya, Lisichausk, Podmoskovnaya, Mars 
Mine-Logizsa field scale experiments), 2:19189 (UCID-17245) 

FUEL GAS/COMBUSTION 

Monitoring of an in-situ gasification test of the linked vertical well 
concept (CS2; COS; NHs; HCN; Na; K; Li; Ca; Hg; V; As; Pb; 
~ Cd; SO2; SOs; NO; NOs; hydrocarbons), 2:19188 (TID- 

215) 
FUEL GAS/DESULFURIZATION 

Desulfurization of coal in a fluidized bed reactor at elevated 
temperatures (MS thesis; 53 references), 2:19156 (IS-ICP-31) 

Regenerative process for desulfurization of high temperature 
combustion and fuel gases. Quarterly progress report No. 2, 
July 1-September 30, 1976, 2:19223 (BNL-50582) 

FUEL GAS/PRODUCTION 
Oxygen refuse converter (Patent), 2:20719 
FUEL GAS/PURIFICATION 

Coal technology program progress report for September 1976, 
2:19153 (ORNL/TM-5674) 

FUEL INJECTION SYSTEMS/CONTROL SYSTEMS 

Fuel injection controlling system for an internal combustion 
engine (Patent), 2:20421 

FUEL MANAGEMENT/THREE-DIMENSIONAL 

CALCULATIONS 

Critical experiments and analysis nineteenth quarterly report, 
April-June 1976 (LMFBR), 2:19770 (GEAP-13771-19) 

FUEL OILS 
See also RESIDUAL FUELS 
FUEL OILS/RADIATION ABSORPTION ANALYSIS 

Radioisotope immersion probe for continuous or discrete 
measurements of sulphur in crude oils and lead in refinery 
products, 2:19288 (CONF-760539-) 

FUEL PARTICLES 
See also COATED FUEL PARTICLES © 
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FUEL PARTICLES/CHEMICAL PREPARATION 
Drying of ion-exchange resins for resin-based preparation of 
nuclear reactor fuels, 2:19345 (CONF-760823-2 
FUEL PARTICLES/PARTICLE SIZE 
Improvements in or relating to sieves (Patent), 2:19361 
FUEL PARTICLES/PRODUCTION 

Drying of uranium-loaded cation exchange resin with microwave 
heating, 2:19346 (ORNL/TM-5508) 

Equipment for the production of spherical fuel and/or fertile 
particles of uranium dioxide for fuel and/or blanket elements for 
nuclear reactors and breeder reactors (Patent), 2:19326 

FUEL PELLETS/PERFORMANCE TESTING 
Response of UC to transient heating (LMFBR), 2:19810 
FUEL PINS/DEFORMATION 
Analytic models for fuel pin transient performance, 2:20071 
(HEDL-SA-865) 
FUEL PINS/MASS TRANSFER 
Oxygen transport in mixed oxide fuel pins, 2:19349 
FUEL PINS/PERFORMANCE TESTING 

Danish high-pressure irradiation facilities used for overpower 
102)" of experimental UO2-Zr fuel pins, 2:20037 (RISO-M- 
1862 

FUEL PINS/PHYSICAL RADIATION EFFECTS 

FR2-capsule-irradiation group 5b. Layout, irradiation and post- 
irradiation examination of mixed-oxide fuel pins (PuOQ.-UQ»; 
stainless steel clad), 2:19952 (KFK-2222) 

FUEL PINS/SIMULATORS 

Infrared inspection and characterization of fuel-pin simulators, 

2:19956 (ORNL/NUREG/T M-55) 
FUEL POOLS/CONSTRUCTION 

Zero-leakage spent- “[* coe pool design and construction 

(PWR and BWR), 2 
FUEL POOLS/DESIGN 

Zero-leakage spent-fuel storage pool design and construction 

(PWR and BWR), 2:19686 
FUEL POOLS/STANDARDS 

Design objectives for light water spent fuel storage facilities at 

nuclear power plants, 2:19676 
FUEL REPROCESSING PLANTS/DECOMMISSIONING 

Design criteria for decommissioning of nuclear fuel reprocessing 

plants, 2:19373 
FUEL REPROCESSING PLANTS/DECONTAMINATION 
Design criteria for decommissioning of nuclear fuel reprocessing 
plants, 2:19373 
FUEL REPROCESSING PLANTS/DESIGN 
Status of project design work for a German reprocessing plant, 
:19375 


FUEL REPROCESSING PLANTS/INVENTORIES 
Reprocessing plant temporal response analysis as the basis for 
dynamic inventory of in-process nuclear material, 2:19461 

FUEL REPROCESSING PLANTS/LICENSING 
Parliamentary hearings on reprocessing in Germany, 2:19376 
FUEL REPROCESSING PLANTS/MATERIAL BALANCE 
Euratom experience of verification methods in reprocessing 
facilities, 2:19447 
Independent method for input accountability in reprocessing 
plants (MAGTRAP), 2:19460 
FUEL REPROCESSING PLANTS/MULTI-ELEMENT 
ANALYSIS 
Application of energy dispersive x-ray fluorescence analysis in 
process control (Analysis of simulated fuel dissolver solutions 
for Nb, U, and Zr), 2:20627 (CONF-760539-) 
FUEL REPROCESSING PLANTS/RADIOACTIVE EFFLUENTS 
Tritium Waste Control Project progress report: April-June 1976 
(LIS; electrolysis; monitor; shipping container; catalytic 
exchange), 2:19395 (MLM-2382) 
FUEL REPROCESSING PLANTS/SAFEGUARDS 
Accurate procedure to safeguard the fissile material content of 
input and output solutions of reprocessing plants, 2:19449 
baw | of experience with heavy-element isotopic correlations, 
2:19452 
Use of radiometric and spectrophotometric techniques for 
safeguards purposes, 2:19457 
FUEL RODS 
Nuclear reactor fuel rod (Patent), 2:19958 
FUEL RODS/DESIGN 
Fuel element for nuclear reactors (Patent), 2:19358 
Nuclear reactor fuel rod (Patent), 2:19357 
FUEL RODS/HEAT TRANSFER 
Effects of the thermal resistance at the cold gap on the behaviour 
of LWR reactors during normal operation and in cases of 
accidents, 2:19658 (AED-Conf-75-537-001) 
FORTRAN-IV program for the computation of temperature 
profiles in long rods, 2:19953 (KFK-2261) 
Turbulent heat transfer to longitudinal flow through a triangular 
array of circular rods, 2:19972 
FUEL RODS/SPACERS 
Clamping device for a nuclear reactor core (Patent), 2:19904 
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Co ~ ome he ath diff ~ tial applied 9966 
mment on the stren ifferenti ied to creep, 2:1 
FUEL RODS/TEMPERATURE DISTRIBUTION aie 
Consideration for the average temperature in fue! rod plenum, 
2:19951 (JAERI-M-6249) 
FUEL RODS/TURBULENT FLOW 
Turbulent heat transfer to — flow through a triangular 
array of circular rods, 2:19972 
FUEL SPHERES 
(Pebble bed reactor fuel elements.) 
Device for the tion of spherically shaped fuel or breeding 
material particles for nuclear reactors (Patent), 2:19963 
Method of distinguishing spherical nuclear reactor elements by 
their neutron interaction a (Patent), 2:19964 
SPHERES/PNEUMA TRANSPORT 


Transport tube for the pneumatic transport of spherical fuel 
elements (Patent), 2:19969 
DING INTERACTIONS/CHEMICAL REACTION 


KINETICS 

Study of reactions between fuel (mixed oxide (UPu)Osub(2-x)) and 
cladding (stainless-steel) in reactors: influence of iodine 
compounds, 2:20058 (CEA-R-4723) 

FUEL-CLADDING INTERACTIONS/FUEL-CLADDING 

INTERACTIONS 

Study of reactions between fuel (mixed oxide (UPu)Osub(2-x)) and 
cladding (stainless-steel) in reactors: influence of iodine 


re 2:20058 (CEA-R-4723) 
ILANT INTERACTIONS 


Preliminary results on a contact between 4kg of molten UO» and 
liquid sodium (LMFBR), 2:19765 (CEA-CONF-3477) 
Thermal stress initiated fracture as a fragmentation mechanism in 
the UO2-sodium fuel-coolant interaction, 2:20111 
ILANT INTERACTIONS/COMPUTER 
CALCULATIONS 
Application and experimental verification of the SIMTRAN I 
= ~~ description of the Zircaloy/water vapor HT oxidation, 
FUEL-COOLANT INTERACTIONS/MATHEMATICAL 
MODELS 
Analysis of thermal interactions between fuel and sodium using an 
exact thermo-hydrodynamic model (MURTI Code), 2:2008 
(KFK-2260) 
EL-COOLANT INTERACTIONS/SIMULATION 
Self-triggering of small-scale fuel-coolant interactions. I. 
Experiments, 2:20149 
FUELS 
See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/DEMAND FACTORS 
Minerals in the U.S. economy: ten-year supply - demand profiles 
for mineral and fuel commodities (1965-74), 2:20222 
FUGEN ATR 
=. JATR REACTOR 


FUM 
See AEROSOLS 
FUNGI 


See also YEASTS 
FUNGI/GENETIC RADIATION EFFECTS 
Increase of virulence of entomopathogenic fungi due to chemical 
and physical factors, 2:20978 -74-53267) 
FURNACES/DESIGN 
Design, fabrication and test of prototype furnace for continuous 
551). of wide silicon ribbon. Interim report, 2:19536 (N-76- 
1 
Web-dendritic ribbon growth. Annual rt, October 1, 1975- 
September 31, 1976, 2:19518 (ERDA/JPL/954344-76/3) 
FURNACES/FABRICATION 
Design, fabrication and test of prototype furnace for continuous 
— of wide silicon ribbon. Interim report, 2:19536 (N-76- 
16957) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GA STANDARD REACTOR/AUXILIARY SYSTEMS 
HTGR performance under adverse ne-work conditions, 2:19740 


GAMMA SOURCES/RADIOMETRIC ANALYSIS / 


GADOLINIUM/MAGNETIC MOMENTS 
Theoretical determinations of magnetization densities and neutron 


en oe in metals, 2:20510 (CONF-760601-P2) 
GADO GNETIZATION 
Theoretical determinations of magnetization densities and neutron 


ic form factors in metals, 2:20510 (CONF-760601-P2 
GAGES (STRAIN) : ’ 


See STRAIN GAGES 
GALACTIC EVOLUTION/COSMOLOGICAL MODELS 


“Null eddies” and galaxy formation, 2:21071 
GALLIUM 68/TISSCE DISTRIBUTION 


Applications of a Ga-68/Ge-68 bp mre system to brain imaging 
a a multiwire fae rtional chamber positron camera, 
2:20938 (CONF-760539-) 

GALLIUM SELENIDES/OPTICAL PROPERTIES 
Optical properties of layer compounds Ga S/sub x/ Se/sub 1-x/ 
Et optical response function; band structure), 2:20611 


GALLIUM SELENIDES/RAMAN SPECTRA 
Resonant Raman scattering in GaSe and GaS/sub x/Se/sub 1-x/, 
2:20610 (LBL-5456) 
ALLIUM SULFIDES/OPTICAL PROPERTIES 
Optical properties of layer compounds Ga S/sub x/ Se/sub 1-x/ 
(Reflectivity; optical response function; band structure), 2:20611 
(LBL-5464) 
GALLIUM SULFIDES/RAMAN SPECTRA 
Resonant Raman scattering in GaSe and GaS/sub x/Se/sub 1-x/, 
2:20610 (LBL-5456) 
GAMMA CAMERAS 
See also POSITRON CAMERAS 
GAMMA CAMERAS/DISPLAY DEVICES 
Gamma camera display system (Patent), 2:20771 
GAMMA CAME /HIGH-PURITY GE D: 
Prototype gamma ray camera for nuclear medicine based on a 
high purity germanium detector, 2:20761 (CONF-760539-) 
GAMMA D ON/HIGH-PURITY GE DETECTORS 
Fabrication of gamma ray detectors from high purity germanium, 
2:20760 (CONF-760539-) 
Performance of a large multi-detector array of intrinsic 
ermanium gamma-ray detectors, 2:20759 (CONF-760539-) 
G D ON/LI-DRIFTED GE DETECTORS 
Germanium detector efficiency calibration with NBS standards, 
2:20758 (CONF-760539-) 
AMMA DETECTION/SEMICONDUCTOR DETECTORS 
Efficiency calibration of semiconductor spectrometers: techniques 
and accuracies, 2:20757 (CONF-760539-) 
GAMMA HEATING 
See RADIATION HEATING 
GAMMA LOGGING/EQUIPMENT 
Development of a neutron logging tool for uranium exploration 
(Natural gamma or n--n mode), 2:19307 (GJBX-18(76)) 
GAMMA LOGGING/RESOLUTION 
Resolution of bs ag PY instrument for gamma logging with 
shielded indicator, 2:207 
GAMMA RADIATION 
See also PROMPT GAMMA RADIATION 
GAMMA RADIATION/ATTENUATION 
Gamma, neutron, and secondary _—— transport in infinite 
homogeneous air. Volume II. Edited results. Final report, 
2:21203 (AD-A-019410) 
GAMMA RADIATION/TOXICITY 
Neutron and ma-ray toxicity studies, 2:20994 (ANL-76-99) 
GAMMA SOURCES 
(See also —— radioisotopes.) 
See also COSMIC GAMMA SOURCES 
Current research relevant to the improvement of y-ray 
spectroscopy as an analytical tool, 2:19478 (CONF-760539-) 
GAMMA SOURCES/DESIGN 
Developments in the safe design and applications of yy amd x-ray 
ng payne transuranic nuclides, 2:19482 (CONF- 
GAMMA SOURCES/DIFFUSION 
Prediction of increased gamma fields after application of a radon 
— concrete surfaces (Covering uranium mice tailings), 


2:194. 
GAMMA SOURCES/DOSE RATES 
Measurement of high gamma dose rates by means of conversion 
electron counting, 2:19479 (CONF-760539-) 
GAMMA SOURCES/MEETINGS 
Proceedings of ERDA symposium on x- and gamma-ray sources 
and applications held in Ann Arbor, Michigan, May 19-21, 1976, 
2:1 (CONF-760539-) 
GAMMA SOURCES/RADIATION TRANSPORT 
Application of state-of-the-art Monte Carlo methods to gamma- 
4 $5 electron) sources and detectors, 2:19480 (CONF- 
GAMMA SOURCES/RADIOMETRIC ANALYSIS 
Bulk sample self-attenuation correction by transmission 
measurement (y-ray assay of box- and cylindrical-shaped 
samples), 2:19441 (CONF-760539-) 





GAMMA SOURCES/RBE / 


GAMMA SOURCES/RBE 
Cellular factors that regulate radiation activation and restriction of 
mouse leukemia viruses, 2:20971 
GAMMA SOURCES, 
Developments in the safe design and applications of ‘y amd x-ray 
sources incorporating transuranic nuclides, 2:19482 (CONF- 


Study on the applications of backscattered gamma-rays to 
gauging, 2:19487 (CONF-760539-) 
‘AMMA SPECTRA/DATA ANALYSIS 
Computer analysis of gamma and x-ray spectra, 2:20778 
amma, x-ray oe system. Volume I: gamma, 2:20777 
(CONF-760539-) 
GAMMA SPECTROMETERS/COINCIDENCE 
SPECTROMETRY 
High resolution x- and gamma-ray coincidence spectrometry, 
2:20775 (CONF-760539-) 
SPECTROSCOPY/REVIEWS 
Current research relevant to the ets iseTs ¢ of Fa 
troscopy as an analytical too! ae 19478 (CO 
GAMMA TRANSMISSION SCANNIN 
See PHOTON TRANSMISSION SCANNING 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED GRAPHITE MODERATED REACTOR 
See GCR TYPE REACTORS 
GAS COOLED REACTORS 
See also CARBON DIOXIDE — REACTORS 
GCFR TYPE REACTORS 
GCR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/COOLANT CLEANUP SYSTEMS 
Improvements in or relating to gas cooled nuclear reactors 
Patent), 2:19745 
COOLED REACTORS/ECCS 
Improvements in or relating to an emergency cooling system for 
nuclear reactor (Patent), 2:19744 
GAS COOLED REACTORS/FUEL ELEMENTS 
Nuclear reactor (Patent), 2:19732 
GAS COOLED REACTORS/REACTOR COOLING SYSTEMS 
ae gas turbine power generating system (Patent), 
2:197 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
GAS LASERS/DESIGN 
a al vapor laser study. Final report, 2:20695 (UCRL- 
13700 
GAS LASERS/ELECTRON-ATOM COLLISIONS 
Fluorescence emissions from mixtures of Hg with the noble gases, 
2:21107 
GAS LASERS/PERFORMANCE 
“oo vapor laser study. Final report, 2:20695 (UCRL- 
137 
Carbon disulfide gasdynamic laser, 2:20699 
GAS LASERS/POPULATION INVERSION 
Kinetics of population inversion in the active medium of an XeO* 
molecular laser emitting at green wavelengths, 2:20701 
Recombination dynamic plasma laser using a freely expanding 
hydrogen plasma stream, 2:20698 
GAS LASERS/PUMPING 
Recombination pumped atomic nitrogen and carbon afterglow 
lasers, 2:20688 (COO-2007-77) 
Surface discharge UV arc sources for laser excitations. Final 
report, 2:20687 (BMI-X-671) 
LASERS/RECOMBINATION 
Recombination pumped atomic nitrogen and carbon afterglow 
lasers, 2:20688 (COO-2007-77) 
GAS LASERS/RESEARCH PROGRAMS 
Laser-fusion research progress rt, January-June 1976 
(Oxygen, HF, iodine), 2:20691 (SAND-76-0357) 
AS LASERS/STIMULATED EMISSION 


-760539-) 


Kinetics of population inversion in the active medium of an XeO* 
molecular laser emitting at green wavelengths, 2:20701 
GAS TURBINES/COMBUSTORS 
Combustion process for low-level NO/sub x/ and CO emissions 
(Patent), 2:20444 
GAS TURBINES/DESIGN 
Development of high-temperature subsystem technology to a 
technology readiness state: phase I. First quarterly technical 
progress report, June-August 1976 (Industrial open-cycle gas 
turbine; coal-derived —_ 2:19604 (FE-2292-4) 
GAS TURBINES/EXHAUST GASES 
Combustion process for low-level NO/sub x/ and CO emissions 
(Patent), 2:20444 
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“— turbine fuel deli ), 2:20419 
as e very S ne atent), 
GAS TURBINES/P’ ever yen 
High a gas turbine pe the component materials testing 
program. Task I. Quarterly tec: we eS 
April 5-June 27, 1976, 2:19221 (FE-1765-18) 
GASE US WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/DESULFURIZATION 
Zeolite catalyst for dilute acid gas treatment via Claus reaction 
(Patent), 2:19224 
GASEOUS WASTES/POLLUTION CONTROL EQ’ 
Pollution omen a and i (Patent), 2:19225 
GASEOUS W URIFICATIO 
Hi eg! sulfur ae-cowaqness and their preparation 
atent), 2:20843 
Pollution control apparatus and method (Patent), 2:19225 
Process to purify gas containing hydrogen sulphide by means of 
amines (Patent). 2 
GAS-INSULATED CABLES/DESIGN 
Gas-insulated cable research aims for versatility, 2:19634 
GAS-INSULATED CABLES CAL INSULATION 
High voltage research eae strengths of gaseous and liquid 
insulators). Second q oacoag ia ending September 
30, 1976), 2:19635 (ORNL TNT 
GAS-INSULATED CABLES/USES 
e Gas-insulated cable research aims for versatility, 2:19634 
ASOLINE/MARKET 
—— market shares. Historical report on refiners and 
mba) of motor gasoline, 1972 through 1974, 2:19275 (PB- 
nanan market shares. A report on retail gasoline. Monthly 
report, 2:19274 (NTISUB/B-125-76/003) 
ASO IATION ABSORPTION ANALYSIS 
Radioisotope immersion probe for continuous or discrete 
measurements of sulphur in crude oils and lead in refinery 
products, 2:19288 (CONF-760539-) 
ASOLINE/WATER REMOVAL 


100-gpm electrokinetic fuel decontaminator. Final technical 


rt, 2:19285 (AD-A-018465) 
GAUGE INVARIANCE/SYMMETRY BREAKING 
Gauge theories as spontaneous breaking theories, 2:21149 
GCFR E REA RS/DESIGN 
Design and safety studies for the gas cooled fast reactor in the 


Federal pa he Be of Germany, 2:20052 (AED-Conf-75-553-038) 
IRS/FUEL ELEMENTS 


fe reactor (Patent), 2:19732 
GCFR TYPE REACTORS/REACTOR CORES 
Seismic model of the gas cooled fast breeder reactor core support 
structure, 2:19758 (AED-Conf-75-365-042) 
TYPE REACTORS/REACTOR SAFETY 
ee of reports on research ——— by the NRC Office 
uclear ) 


Re; Research, November 1975-June 1976, 
2:20093 (ORNL /NUBEG/ NSIC 130) 


Design and safety studies for the gas po fast reactor in the 
Federal Republic of Germany, 2:20052 (AED-Conf-75-553-038) 
GCR TYPE REACTORS 
See also CARBON DIOXIDE COOLED REACTORS 
CHINON-1 REACTOR 
GCR TYPE REACTORS/FUEL ELEMENTS 
Natural uranium - graphite - gas type reactors. Behavior of U- 
wy tubular fuels in power reactors, 2:19716 (CEA-R- 
EESTHACHT-2 RESEARCH REACTOR 
See FRG-2 REACTOR 
GE(LI DETECTORS 
See LI-DRIFTED GE DETECTORS 
SSCHAFTSKERNKRAFTWERK 


EMEIN 
See NECKAR REACTOR 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETICS 
Division of Biological and Medical Research annual report, 1975, 
2:20992 (ANL-76-99) 
GENETICS/REVIEWS 
Acuna Se enetic translation (Role of codons in amino acid 
synthesis), 2:20926 (UCRL-Trans-11199) 
GEOMAGNETIC FIELD/DISTURBANCES 
— Observatory data, 1 Jul 1974-30 Jun 1975 and winter 
event data, 1973-1974 and 1974-1975, 2:21080 
(AD-A. 17603) 
eee SYSTEMS 
Third consolidated international data exchange through 
the World Data tres, a 21039 (NP-21259) 
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GEORGIA/AIR POLLUTION 

Area source emission inventory for Fulton, Dekalb, Cobb, 
Clayton, and Gwinnett Counties, Georgia. Volume I, 2:20830 
(PB-250382) 

Area source emission inventory for Fulton, Dekalb, Cobb, 
Clayton, and Gwinnett Counties, Georgia. Volume II. 
Appendices, 2:20831 (PB-250383) 

Area source emission inventory for Chatham County, Georgia. 

e Volume I, 2:20832 — 

EOTHERMAL ENERGY 


Nuclear and geothermal energy as a direct heat source, 2:19847 
Project Independence wen y Task force report. Geothermal 


energy. Final rt, 2:19579 1k 3 = Saaeag 
GEOTHERMAL ENERGY/B 


Authorizing ic so ark the ES Energy Research and 
Development Administration. Conference report to accompany 
H.R. 13350, 2:20227 

GEOTHERMAL ENERGY/ENVIRONMENTAL EFFECTS 
ae Valley environmental project, 2:19590 (UCRL-52000-76- 


TEOQTHERMAL ENERGY/FEASIBILITY STUDIES 
Potential of natural energy sources, 2:20316 
GEOTHERMAL ENERGY/GOVERNMENT POLICIES 
Mining and minerals policy: 1976 bicentennial edition, 2:20220 
(NP-21355) 
ENERGY CONVERSION 
Geothermal power plant with intermediate superheating and 
simultaneous generation of thermal and electrical energy 
(Patent), 2:19591 
GEOTHERMAL EXPLORATION 
Geothermal ener, yt ae it, 2:19578 
GEOTHERMAL EXPLO IN/ENVIRONMENTAL 


Summer Lake Basin geothermal leasing: Environmental Analysis 
Record, 2:19589 (NP-21256) 
GEOTHERMAL FIELDS 


See also PARATUNKA GEOTHERMAL FIELD 
PAUZHETSK GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/GEOLOGICAL SURVEYS 
A subsurface study of the mesa a anomaly, Imperial 


Valley, Calif., 2:19584 tye a 082) 
GEOTHERMAL FIELDS/MA URIC SURVEYS 

Station location map and scdecaabaelieke data log for 
Summer Lake Known Geothermal Resource Area, Oregon, 
2:19587 (USGS-OFR-76-514) 

EEOQTHERMAL FLUIDS/CORROSIVE EFFECTS 

Corrosivity of geothermal brines. Pro; eh for period 
ending June 1976, 2:20550 (ORNL 

Modeling the temperature-d dent scale — oe from 


eothermal brine, 2:19596 (UCRL-52145) 
GEOTHERMAL POWER PLANTS/DESIGN 
Geothermal power plant with intermediate superheating and 
simultaneous generation of thermal and electrical energy 


(Patent), 2:19591 
GEOTHERMAL PO' PLANTS/TECHNOLOGY 


ASSESSMENT 
Perspectives in energy: 1976, 2:20202 (CES-17) 
GEOTHERMAL RESOURCES 
Geothermal energy development, 2:19578 
GEOTHERMAL IURCES/LAND LEASING 
Geothermal resources, present and future demand for power and 
legislation in the State of Wyoming. Public information series 1, 
2:19588 (NP-21229) 
Summer Lake Basin geothermal leasing: Environmental Analysis 
Record, 2:19589 (NP-21256) 
GEOTHERMAL RESOURCES/REGULATIONS 
Geothermal resources, present and future demand for power and 
~— tion in the State of Wyoming. Public information series 1, 
:19588 (NP-21229) 
SPACE HEATING/COST 
Geothermal agriculture applications: hobo wells hydroponics, 


2:19599 
ae k-mel ~ lied to the prod f 
ubterrene rock-me! t applied to the production o 
vel 219394 


thermal wel 
GEOTHERMAL WELLS RILLING EQUIPMENT 


= of a water jet ren for development of geothermal 
urces. Progress report, June 1, 1976-August 1, 1976, 2:19593 
(COO-2677-3) 
— of a water jet drill for development ——— 
urces. Progress report, August 1, 197 tober 1, 1976, 
2: 2:19595 505 (COO-2677-4) 
GEOTHERMAL WELLS, 


/PLANNING 
Making electricity from moderate temperature fluids, 2:19592 
/SUBTERRENE PENETRATORS 
Subterrene eens paar Ig yn applied to the production of 
wells, 2:19594 


WELLS/TESTING 
Making electricity from moderate temperature fluids, 2:19592 


99S GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE / 


IEOTHERMAL WELLS/WELL DRILLING 
Subterrene rock-melti it applied to the production of 
thermal wells, 2:19594 
WELLS/WELL LOGGING 
A subsurface study of the mesa on anomaly, Imperial 
Valley, Calif., 2:19584 (PB-24708 
GERMAN DEMOCRATIC REPUBLIC/NUCLEAR POWER 
Co-operation with the USSR and the other CMEA member states 
tees evolution of nuclear power in the GDR, 2:19644 
G DEMOCRATIC REPUBLIC/RADIATION 
PROTECTION 
Nuclear safety and radiation protection in the German 
Democratic Republic, 2:20121 
GERMAN DEM TIC REPUBLIC/REACTOR SAFETY 
Nuclear safety and radiation protection in the German 
Democratic Republic, 2:20121 
GERMAN FEDERAL REPUBLIC 
Import and export of radioactive substances in 1975, 2:19389 
Release of radioactive waste water from nuclear power plants in 
the Federal Republic of Germany for 1975. Reports from the 
Federal Public Health Office (releases of specific radionuclides 
enumerated), 2:20020 
GERMAN FEDERAL REPUBLIC/ATOMIC ENERGY LAWS 
Fourth amendment amending the Atomic Energy Act, 2:19468 
GERMAN FEDERAL REPUBLIC/DISTRICT TING 
State and development prospects of district heating in the FRG, 
2:20364 (Juel-1262) 
FEDERAL REPUBLIC/ELECTRIC POWER 
Industrial organizations and large-scale producers of electrical 
energy, 2:20310 (ERDA-tr-216) 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
me wh uranium supply for the Federal Republic of Germany, 
ar and its future contribution to the energy supply, 


Supply of the a Republic of Germany with enriched 
uranium, 2:19391 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Lessons from yesterday for energy projections of tomorrow, 
2:20268 (AED-CONF-76-148-005) 
Use of dynamic energy models as an aid for taking decisions on a 
special complex of questions, 2:20266 (AED-CONF-76-148-003) 
GERMAN FEDERAL REPUBLIC/FUEL FABRICATION 
PLANTS 
Proclamation about the ee construction and epematen of a 
fuel element production nT oo ant in Bramsche, 2:19359 
ERMAN FEDERAL RE LIC/FUEL REPROCESSING 
PLANTS 


Parliamentary hearings on reprocessing in Germany, 2:19376 
Status of project design work for a German reprocessing plant, 
19375 


GERMAN FEDERAL REPUBLIC/NUCLEAR INDUSTRY 
Availability of nuclear fuels: an aspect of supply assurance, 
19390 


Standardisation and quality are priorities at Kraftwerk Union, 
2:19654 


GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
Germany's way to the atomic era. Utilization yes - armament no, 
2:19647 
Germany seeks — support for nuclear power plants, 2:20237 
Net power balance of nuclear a plants in the Federal 
Republic of Germany, 2:198 
ERMAN FEDERAL REPUBLIC/NUCLEAR POWER PLANTS 
Carrying out the safety concept in the practice of the 
licensing of nuclear facilities, 2:1982 
Chemical industry: a danger to nuclear power plants, 2:20157 
Compilation of data on the annual release of radioactive materials 
in the exhaust air of nuclear power stations in the FRG in the 
year 1974 and in the USA in the year 1973, 2:20016 (STH-4/75) 
aunt requirements for nuclear power plants, 2:20156 
ERMAN FEDERAL REPUBLIC/OFF-PEAK ENERGY 
OSTORAGE 


Electric storage heating: the experience in England and Wales and 
in the Federal Republic of Germany, 2:20248 (ANL/ES-50) 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
DISPOSAL 
List of legal and administrative provisions concerning the removal 
of wastes, stating the legal form, the date of eee, | the 
subject and the regions of validity within the FRG, 2:1 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
MANAGEMENT 
Safety concept of the Federal Government concerning waste 
management, 2:19400 
Will nuclear power plants be shut down, 2:19401 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
STORAGE 
for final storage of radioactive wastes in the Federal 
Republic of Germany, 2:19416 (AED-Conf-76-004-007) 





GERMAN FEDERAL REPUBLIC/REACTOR LICENSING / 


GERMAN FEDERAL REPUBLIC/REACTOR LICENSING 
Guidelines on the requirements to be made on safety specifications 
for nuclear power plants, 2:2012 
Public utilities and the public interest: raising and acknowledging 
this claim in proceedings concerning provisional legal 
protection, 2:19824 
GERMAN FEDERAL REPUBLIC/REACTOR OPERATION 
1975 operating results of German nuclear power stations. Excerpts 
from the annual report of the Deutsches Atomforum’s 
committee on operational experience, 2:19655 
GERMAN FEDERAL REPUBLIC/REACTOR SAFETY 
ery nuclear power stations from external influences, 
2:2015 
Safety Sanieinends for nuclear power plants. Who makes which 
requirements for manufacturers and operators of nuclear power 
plants and who supervises that they are being observed, 2:20153 
Target and structure of the research in reactor safety, 2:20085 
(KFK-2244) 
GERMAN FEDERAL REPUBLIC/RESEARCH REACTORS 
Guideline for furnishing the proof of expert knowledge of 
research reactor personnel. Issued by the Laenderausschuss fuer 
Atomkernenergie, 2:19812 (DEU-76-17) 
GERMAN FEDERAL REPUBLIC/TRANSPORT REGULATIONS 
Regulation concerning the carriage of radioactive substances, 
2:19378 (DEU-76-15 
GERMANIUM ALLOYS/CRITICAL CURRENT 
Progress toward a practical Nb-Ge conductor, 2:20594 (COO- 
2522-6 


GERMANIUM ALLOYS/CRYSTAL STRUCTURE 
Behavior of the alkali metals as semimetals. XI. The crystal 
structure of NaSi and NaGe, 2:20480 (BNWL-tr-216) 
GERMANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Superconductivity and phase stability of NbsGe, 2:20574 
GERMANIUM ALLOYS/TRANSITION TEMPERATURE 
Superconductivity and phase stability of NbsGe, 2:20574 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE/REVIEWS 
Excitation of giant multipole resonances through inelastic 
scattering, 2:21194 
GKN REACTOR (DODEWAARD) 
See DODEWAARD REACTOR 
GKN REACTOR (NECKAR) 
See NECKAR REACTOR 
GLACIERS/INFORMATION SYSTEMS 
Third consolidated guide to international data exchange through 
the World Data Centres, 2:21039 (NP-21259) 
GLASS/CHEMICAL ANALYSIS 
Laser Raman spectroscopy in glass, 2:20629 (SAND-76- 
0264(Vol.2)(No.2)) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOVES/RADIOLYSIS 
Radiolytic gas generation in plutonium contaminated waste 
materials, 2:19404 (RFP-2469) 
GLOW DISCHARGES/PLASMA INSTABILITY 
Ionization-thermal instability in a glow-discharge plasma, 2:21348 
GLOW DISCHARGES/PLASMA MACROINSTABILITIES 
Domain instability of a glow discharge, 2:21327 
GLUCOCORTICOIDS 
See also HYDROCORTISONE 
GLUCOCORTICOIDS/BIOLOGICAL EFFECTS 
Differential hormonal regulation of L-glycerol-3-phosphate 
dehydrogenase in rat brain and skeletal muscle, 2:20911 
(UCLA-12-1107) 
GLUCOCORTICOIDS/METABOLISM 
Differential hormonal regulation of L-glycerol-3-phosphate 
dehydrogenase in rat brain and skeletal muscle, 2:20911 
(UCLA-12-1107) 
GLYCINE HISPIDA/BIOLOGICAL ADAPTATION 
Capacity of soybean cultivars of varying SO: resistance to 
detoxify sulfite (Sensitivity to SO2), 2:21021 (ANL-75-60(Pt.3)) 
GLYCINE HISPIDA/GENETIC VARIABILITY 
Capacity of soybean cultivars of varying SO: resistance to 
detoxify sulfite (Sensitivity to SO2), 2:21021 (ANL-75-60(Pt.3)) 
GLYCOGEN/BIOCHEMICAL REACTION KINETICS 
Circadian regulation: control and regulation of the biological 
clock in higher organisms and protistans, 2:20902 (ANL-76-99) 
Circadian regulation of respiration, glycogen, tyrosine 
aminotransferase, and biogenic amines in cultures of 
Tetrahymena pyriformis, 2:20903 (ANL-76-99) 
GOLD/EXPLOSIONS 
Calculation of heating and burst phenomena in electrically 
exploded foils, 2:20506 
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GOLD/PIONIC ATOMS 
New determination of the 7p mass from pionic-atom transition 
— 2:21128 
GOLD 197 TARGET/NEUTRON REACTIONS 
Neutron standards and their application, 2:21162 (CONF-760715- 
P2 


) 
GOLD BASE ALLOYS/MAGNETIC PROPERTIES 
Small angle neutron scattering study of a Au-15 at.% Fe alloy, 
2:20514 (CONF-760601-P2) 
GOLD BASE ALLOYS/MAGNETIZATION 
Magnetisation distribution in a partially disordered AusV alloy, 
2:20511 (CONF-760601-P2) 
GOLD BASE ALLOYS/MATERIALS WORKING 
a evaluation using gold-5% copper, 2:20493 (UCID- 
17281 
GOLDSTONE BOSONS 
olieae rticles occurring in certain broken-symmetry theories.) 
LDSTONE BOSONS/GAUGE INVARIANCE 
“a e theories as spontaneous breaking theories, 2:21149 
GRANITES/PERM ILITY 
LASL Hot Dry Rock Geothermal Project. Progress report, July 
1, 1975-June 30, 1976, 2:19597 (LA-6525-PR) 


NULOCYTES 

See LEUKOCYTES 
GRAPHITE 

See also PYROLYTIC CARBON 
GRAPHITE/MOLDING 

Process d the production of prismatic graphite molded articles 
for high temperature fuel elements (Patent), 2:19368 

GRAPH OPTICAL PROPERTIES 

= of the infrared optical properties of AleOs, carbon, 

, and ZrO2. Volume II. Interim report, 2:20586 (AD-A- 
723/2ST) 

GRAPHITE/PERMEABILITY 

Investigations of Cs diffusion in A 3 fuel element graphite, 2:20528 

RAPH HYSICAL RADIATION EFFECTS 

Calculation of the stress fields in the side reflector of the pepple- 

bed high-temperature reactor, 2:19721 (Juel-1224) 
GRAVITATIONAL COLLAPSE/DAMPING 

Competition of neutrino and gravitational radiation in neutron star 

formation, 2:21054 
GRAVITATIONAL COLLAPSE/OSCILLATIONS 
Competition of neutrino and gravitational radiation in neutron star 
formation, 2:21054 
GRAVITY SURVEYS/EQUIPMENT 
Moessbauer down - Hole gravity meter, 2:19264 (CONF-760539-) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREELEY EVENT/GROUND MOTION 

Surface motion induced by nuclear explosions beneath Pahute 
Mesa. Part I. Halfbreak, Greeley, Scotch, Boxcar events, 
2:20807 (SLA-74-0348) 

GREENHOUSES/GEOTHERMAL SPACE HEATING 
ae agriculture applications: hobo wells hydroponics, 
ol 
GREENHOUSES/HYDROPONIC CULTURE 

= agriculture applications: hobo wells hydroponics, 

2:1 
GRENOBLE REACTOR/REACTOR EXPERIMENTAL 

FACILITIES 

High flux reactor at Grenoble and its special neutron beam 
installations, 2:20028 (CONF-760715-P1) 

GROUND DISPOSAL 
See UNDERGROUND DISPOSAL 
GROUND WATER/CONTAMINATION 

Information pertinent to the migration of radionuclides in ground 
water at the Nevada Test Site. Part 1. Review and analysis of 
existing information, 2:20868 (UCRL-52078(Pt.1)) 

GROUND WATER/RADIATION MONITORING 

Information pertinent to the migration of radionuclides in ground 
water at the Nevada Test Site. Part 1. Review and analysis of 
existing information, 2:20868 (UCRL-52078(Pt.1)) 

GROUND WATER/RADIONUCLIDE MIGRATION 

Information pertinent to the migration of radionuclides in ground 
water at the Nevada Test Site. Part 1. Review and analysis of 
existing information, 2:20868 (UCRL-52078(Pt.1)) 

Information pertinent to the migration of radionuclides in ground 
water at the Nevada Test Site. Part 2: annotated bibliography, 
2:20869 (UCRL-52078(Pt.2)) 

IRREMMINGER KRB REACTOR 
See RWE-BAYERNWERK REACTOR 


H 


HADRONS 
See also RESONANCE PARTICLES 
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HADRONS/MASS FORMULAE 
Hadron mass relations for two six-quark models with broken 
SU(12) symmetry (Constituent quark masses, two-body quark- 
uark interactions), 2:21132 
HADRONS/PAIR PRODUCTION 
Weak effects in annihilations producing spin-1/2 and spin-O0 
icle pairs (Cross sections, coupling, beam polarization, 
elicity). 2: 2:21141 
HADRONS/PARTICLE IDENTIFICATION 
Long-lived tracks in emulsions: New hadrons or background, 


2:21144 
HAEMOPHILUS/MUTANTS 
Properties of mutants of haemophilus influenzae deficient in ATP- 
dependent deoxyribonuclease, 2:20921 (BNL-21699) 
UM/RESONANCE ABSORPTION 
Investigations on the Doppler broadening of neutron resonance of 
hafnium, 2:19930 
IEAK EVENT/GROUND MOTION 
Surface motion induced by nuclear explosions beneath Pahute 
Mesa. Part I. Halfbreak, Greeley, Scotch, Boxcar events, 
po ong (SLA-74-0348) 


See also CHLORIDES 
HALIDES/SORPTIVE PROPERTIES 
Desulfurization Fn gu (Patent), 2:20845 
HALL GENERATORS 


See MHD GENERATORS 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 


HAPO 
(Hanford Atomic Products Operation.) 
/ ENVIRONMENT 


Hanford site environment (Demography, meteorology, geology, 
hydrology, seismology), 2:19436 (ARH-SA-270) 
HAPO/RADIOACTIVE WASTE DISPOSAL 
Seven year waste program chemical processing department, 
2:19424 (HW-58329 
HAPO/RADIOACTIVE WASTE MANAGEMENT 
Hanford long-term —" waste management program, 
2:19420 (ARH-SA-267) 
Interim program for the management of high-level radioactive 
liquid waste, 2:19402 (ARH-SA-268) 
HARVEST PROCESS 
Vitrification holds answer to waste disposal dilemma (Fission 
products reduced to solid oxides, then vitrified, then stored 
under a 2:20240 
YY X/CREEP 
Component and Systems Development Program. Quarterly 
progress report for the period ending September 30, 1976, 
2:19719 (GA-A-14152) 
HASTELLOY X/MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials. Quarterly 
progress bo = for period ending October 31, 1976 , 2:20460 
{ORNL-52 
HASTELLOY X/OXIDATION 
a ooo and Systems Development Program. Quarterly 
rogress report for the period ending September 30, 1976, 
, 19719 (GA-A-14152) 
WAII/ELECTROMAGNETIC SURVEYS 
Some electrical and etic studies of Kilauea Iki lava lake, 
Hawaii, 2:21036 (USGS-OFR-76-304) 
HAWAII/VOLCANOES 
Some electrical and 
Hawaii, 2:21036 (U 
US MA 


TERIALS 
Information by the Federal Government. Draft of a Council 
ideline on the dumping of waste in the ocean, 2:19434 
Info’ eee by the Fi te nna Draft of a Council 
guideline on the dumping of waste in the ocean, 2:19435 
HAZARDOU S MATERIALS/WASTE ASTE MANAGEMENT 
ae ea of Oregon's hazardous waste program, 2:19397 
H-COAL PROCESS/CATALYSTS 
Scientific resources relevant to the catalytic problems in the 
conversion of coal. Final rt, 2:19174 2017-1) 
H-COAL PROCESS/COAL LIQUIDS 
Characterization of coal liquids derived from the H-coal process, 
2:19201 (BERC/RI-76/10) 
COUNTERS/DESIGN 


Two specialized delayed-neutron detector designs for assays of 
fissionable elements in water and sediment samples, 2:20623 
HEAD/COOLING 
Prophylactic effect of head-cooling on coal miner’s cramps. 
Report 2: The effect of head-cooling on coal miners under hot 
humid environment, 2:19258 (N-75--27739) 
HEALTH PHYSICS 
See RADIATION PROTECTION 


See also MYOCARDIUM 


tic studies of Kilauea Iki lava lake, 


HEAVY WATER COOLANT 


HEART/BIOLOGICAL RADIATION EFFECTS 
Biochemistry, 2:20996 (ANL-76-99) 
HEAT ENG 
See also NITINOL HEAT ENGINES 
STIRLING ENGINES 
HEAT ENGINES/COMPRESSORS 
—— compressor arrangement in hot gas engine (Patent), 
HEAT ENGINES/DESIGN 
Annular tidal regenerator heat engine a 2:20393 
HEAT ENGINES ERFORMANCE THSTI 
Status of the Tidal + ee Engine oe Pt circulatory 
ne a. 2:19500 
GERS 


See also HEAT PUMPS 
Heat-exchanger with an annular bundle of tubes (Patent), 2:19903 
HEAT EXCHANGERS/DESIGN 
Improvements in or relating to heat exchangers (Patent), 2:19802 
Tu t design in U-tube exchangers including the effect of tube 
rotational sonoaiat, 2:19622 
HEAT EXCHANGERS/ MECHANICAL VIBRATIONS 
Mathematical model for cross-flow-induced vibrations of tube 
rows, 2:19889 (ANL-CT-77-4) 
HEAT EXCHANGERS/SIMULATION 
Development of a modular software system for the dynamic 
— of coal conversion plants. Quarterly report, June- 
sone en 1976, 2:19178 (FE-2338-1) 
CHANGERS/TURBULENT FLOW 
Mi Oscillations and their prevention in cross-flowed pipe bundles, 
2:19885 (AED-Cont- 76-050-010) 
HEAT PIPES/USES 
Chemiluminescent reactions in a heat-pipe oven, 2:20675 
HEAT PUMPS/COMPRESSORS 
Improving heat pump performance via compressor capacity 
control: analysis and test. Volume I, 2:20376 (PB- 250592) 
Improving heat pump performance via compressor capacity 
330593) analysis and test. Volume II. Appendices, 2:20377 (PB- 
HEAT PUMPS/PERFORMANCE 
Improving heat pump performance via compressor capacity 
control: analysis and test. Volume I, 2:20376 (PB- 250592) 
Improving heat pump performance via compressor capacity 
330593) analysis and test. Volume II. Appendices, 2:20377 (PB- 
HEAT PUMPS/REVIEWS 
Improving heat pump performance via compressor capacity 
control: analysis and test. Volume I, 2:20376 (PB-250592) 
HEAT PUMPS/TECHNOLOGY ASSESSMENT 
Heat uti an option (EPRI research program), 2:20362 


“a energy subsystems employing isothermal heat sink materials. 
Final project report, 3 rr 18, 1974-March 18, 1976, 
2:19513 (NSF/RANN/SE/C-906/76/1) 

HEAT STORAGE/COST 

Near-term energy oe alternatives, 2:20161 (PB-251490) 
HEAT STORAG OMICS 

Conversion of solar energy into heat, 2:19570 (CEA-CONF-3402) 
HEATING LOAD/COMP’ R CALCULATIONS 

Procedure for determining heating and cooling loads for 
computerizing energy calculations: algorithms for building heat 
transfer subroutines, 2:20361 

HEAVY LEPTONS/LEPTONIC DECAY 

pe production in e* e~ annihilation (Cross sections, asymmetry, 
angular distribution, coupling), 2:21136 

Test for chirality of heavy-lepton current in inclusive pion 
production by electron-positron annihilation (Inclusive 
interactions, asymmetry, parity mixing, polarizaed beam, vector 
and axial vector currents, i ratio), 2:21140 

HEAVY LEPTONS/PAIR PRODUCTION 

Weak effects in annihilations producing spin-1/2 and spin-0 

le pairs (Cross sections, coupling, beam polarization, 
anna 7 Ys 2:21141 
LEPTONS/PARTICLE PRODUCTION 

"Tao iee production in a scalar model of weak interactions 

(Cross sections, angular correlations), 2:21139 
HEAVY NUCLEI/NE ON REACTIONS 
Neutron induced reactions. II. (n,x) reactions on medium and 
heavy nuclei (Nucleon emission mechanism, clustering or. 
— emission, MeV and GeV ranges), 2:21169 (CONF- 
15-P1) 
HEAVY WATER/PRODUCTION 
Apparatus and process for deuterium exchange (Patent), 2:19472 
Ss slows heavy water supply plans after plant rebuild, 
2 
Study of ie prospects for heavy water production via laser 
isotope ation. Final report, 1 April-30 September 1976, 
2:19471 ( 2878-2) 
HEAVY WATER COOLANT 
See HEAVY WATER 





HEAVY WATER MODERATED REACTORS 


HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
DR-3 REACTOR 
GRENOBLE REACTOR 
PHWR TYPE REACTORS 
HEAVY WATER MODERATED REACTORS/REACTOR 
KINETICS 


Determination of monopolar heterogeneous parameters in the 
neutron semitransport theory and their uti _ in three-group 
reactor calculations, 2:19868 (ITN-104-1975 

CELLS/HYBRIDIZATION 

Interkingdom fusion between human (HeLa) cells and tobacco 

hybrid ag ee protoplasts, 2:20920 
HELIOSTATS/BIBLIOG 'HIES 

Solar a collectors and concentrators (citations from the 
En Index data base). Report for 1970-Apr 1976, 

2:1 S74 IS/PS-76/0394) 
HELIUM/ATOM-MOLECULE COLLISIONS 

Chemiionization of the hydrogen molecule by He(2 *S) and He(2 
1S) atoms: — surfaces, autoionization widths, and cross 
sections, 2: 

Coupled states cross sections for rotational excitation of HxCO by 
He impact at interstellar temperatures, 2:21104 

Inelastic molecular collisions: applications of theoretical methods 
to problems in relaxation phenomena and laser operation. 
Progress report, February 1, 1976-November 1, 1976, 2:21099 
(TID-27235 34). 

ELIUM/ISOELECTRONIC ATOMS 

Radiative decays of the n = 2 states of He-like ions, 2:21091 

HELIUM 3/ABSORPTION 

Properties of submonolayer helium films from NMR 

measurements, 2:21214 
HELIUM 3/ADSORPTION 

a quantum solid phases of adsorbed monolayers, 

2:2121 
HELIUM 3/FORM FACTORS 

Asymptotic form factors of hadrons and nuclei and the continuity 
of particle and nuclear dynamics (Scale-invariant quark model, 
dimensional scaling predictions, democratic chain model), 
2:21137 

HELIUM 3/HYPERFINE STRUCTURE 

Hyperfine structure of stored ions...result for 2s *He*, 2:21090 
(LBL-5711) 

HELIUM 3 A/NUCLEAR MAGNETIC RESONANCE 

Investigation of longitudinal and transverse resonance in 
superfluid *He-A in low magnetic fields, 2:21118 

HELIUM 3 A/VORTEX FLOW 

Vortices with free ends in superfluid He*-A, 2:21116 
HELIUM 3 B/COLLECTIVE EXCITATIONS 

Collective modes and spin waves in superfluid *He-B, 2:21119 
HELIUM 3 B/SPIN WAVES 

Collective modes and spin waves in superfluid *He-B, 2:21119 
HELIUM 3 TARGET/NEUTRON REACTIONS 

Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 

HELIUM 4 
See also HELIUM II 
HELIUM 4/ADSORPTION 
Ve quantum solid phases of adsorbed monolayers, 
HELIUM II/FILM FLOW 

——— and oscillations in the flow of the saturated He II film, 

2:2111 
HELIUM II/SECOND SOUND 

Velocity of second sound and superfluid density near the 

superfluid transition in Mt e mixtures, 2: = 120 
HELIUM IONS/ELECTRON- ION. COLLISION 

Angular correlation between ejected L aaa. and a particles in 

i on decay (Implications for electron pickup by a particles), 
HELIUM IONS/HYPERFINE STRUCTURE 

Hyperfine structure of stored ions...result for 2s *He*, 2:21090 
(LBL-5711) 

EMATITE/ 


‘CREEP 
Diffusion creep in polycrystalline oxides, 2:20581 
HEMATITE/DIFFUSION 


Diffusion creep in polycrystalline oxides, 2:20581 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMATOPOIETIC SYSTEM/BIOLOGICAL RADIATION 
EFFECTS 
Neutron and gamma-ray toxicity studies, 2:20994 (ANL-76-99) 
HEMOPHILU 
See HAEMOPHILUS 
HEMOPOIESIS 
See — FORMATION 


See GENETICS 
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HEWLETT-PACKARD COMPUTERS 
See HP COMPUTERS 
HIGH BTU GAS/CALORIFIC VALUE 
Pipeline gas from coal-hydrogenation (IGT hydro a ie 
process). Interim report No. 2, July 1974-June 1975, 2:20589 
(F E-1221-144) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
ICR HEATING 
MAGNETIC-PUMPING HEATING 
Fast-wave heating of a reactor plasma: consideration of two 
frequency regimes, 2:21242 (PPPL-1298) 
Plasma heating by an rf electric field, 2:21252 
Quasilinear electron acceleration by plasma waves in an 
inhomogeneous plasma, 2:21372 
Theory of plasma heating by fluctuating electric fields. Effects of 
correlation times, 2:21248 
HIGH-FREQUENCY HEATING/ANTENNAS 
Coupling antennas for lower hybrid wave heating, 2:21240 (EUR- 
CEA-FC-808) 
HIGH-FREQUENCY HEATING/HYBRID RESONANCE 
Ion heating by lower hybrid waves, 2:21261 
HIGH-PURITY GE DETECTORS 
Prototype gamma ray camera for nuclear medicine based on a 
high purity germanium detector, 2:20761 (CONF-760539-) 
HIGH-PURITY GE DETECTORS/FABRICATION 
Fabrication of gamma ray detectors from high purity germanium, 
2:20760 (CONF-760539-) 
HIGH-PURITY GE DETECTORS/PERFORMANCE 
Performance of a large multi-detector array of intrinsic 
germanium gamma-ray detectors, 2:20759 (CONF-760539-) 
ee FUEL CELLS/PERFORMANCE 


Performance evaluation of a fused-alkali electrolyte, internal- 
reforming fuel cell. Final report, 2:20337 (AD-A-016123) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGH-VOLTAGE PULSE GENERATORS/SWITCHES 
Optically isolated high-voltage trigger system, 2:21238 
a ie 
See ROADS 
HISTONES/PHOSPHORYLATION 
Histone phosphorylation related to chromatin strucuture, 2:20907 
(LA-UR-76-1743) 
HOMOGENEOUS PLASMA/PLASMA INSTABILITY 
Longitudinal instabilities with low phase velocities in current 
carrying plasmas, 2:21354 
HONEYCOMB STRUCTURES/FABRICATION 
Development of plastic honeycomb flat-plate solar collectors, 
2:19575 (SAN/1081-76/1) 
HONEYCOMB STRUCTURES/PERFORMANCE TESTING 
Development of plastic honeycomb flat-plate solar collectors, 
2:19575 (SAN/1081-76/1) 
HONEYCOMB STRUCTURES/SOLAR DRYING 
Low cost, light weight solar concentrator system for process heat, 
2:19555 (CONF-760655-) 
OT PLASMA 


See also LASER-PRODUCED PLASMA 
HOT PLASMA/ALPHA PARTICLES 
Penetration length of alpha particles at laser-produced 
thermonuclear reactions, 2:21460 
HOT PLASMA/CYCLOTRON RADIATION 
Cyclotron radiation from hot plasmas, 2:21301 (IPP-6/132) 
HOT PLASMA/ECR HEATING 


Cyclotron heating of a plasma in a toroidal system, 2:21247 
OT PLASMA/ELECTRIC CONDUCTIVITY 


Plasma microwave emission and accelerator discharge regime in 
the FT-1 tokamak, 2:21250 
HOT PLASMA/ICR HEATING 
Change of mass composition in a confined plasma in ion cyclotron 
bestia , 2:21246 
HOT P ON ACOUSTIC WAVES 
me short-wave ion-acoustic turbulence of a current plasma, 
2:21 
HOT PLASMA/MICROWAVE RADIATION 
Plasma microwave emission and accelerator discharge regime in 
the FT-1 tokamak, 2:21250 
HOT PLASMA/PLASMA DENSITY 
Plasma microwave emission and accelerator discharge regime in 
the FT-1 tokamak, 2:21250 
HOT PLASMA/PLASMA DIAMAG: 
Plasma microwave emission and accelerator discharge regime in 
the FT-1 tokamak, 2:21250 
HOT PLASMA/RUNAWAY ELECTRONS 
Plasma microwave So and accelerator discharge regime in 
the FT-1 tokamak, 2:21250 





APR. 30, 1977 


HOT PLASMA/THERMAL CONDUCTIVITY 
Electronic thermal conductivity in tokamaks, 2:21328 
HOT PLASMA/TURBULENCE 
ee short-wave ion-acoustic turbulence of a current plasma, 
HOT PLASMA/X RADIATION 
Plasma microwave emission and accelerator discharge regime in 
the FT-1 tokamak, 2:21250 
ASL HAD ee FRACTURING ous 
ot ock Geothermal gress report, July 
1, 1975-June 30, 1976, 2:19597 LAGeS PR) 
5 Hot Dry Suk Genkeenal aoa Jul 
ot oc t gress report, July 
1, 1975-June 30, 1976, 2:19597 Ags 525-PR) 
HOUSES/ENERGY CONSERVA' 
Energy saving cooking utensil (Patent), 2:20367 
Investigation of current university research — energy 
conversion and conservation in small orf sabes wellings. 
Rs. technical report, 7 Apr-7 Aug 1975, 2:2036 59 (N75. 31870) 
t Retrotech: instructor's kit for home weatherization course 
7 booklets), 2:20250 (FEA/D-75/456R) 
Retrofitting homes for energy conservation: a business guide, 
2:20366 (PB-250061) 
HOUSES/ENERGY CONVERSION 
Investigation of current university research co ing energy 
conversion and conservation in small single-family dwellings. 
Final technical rt, 7 Apr-7 Aug 1975, 2:20365 (N-75-31570) 
"United States sp oe ONING cacie 
ni tates special format rt: report o' oenix 
ration, city of Colorado ' Springs Solar Heating Project, 
29 SE-4578-76/1) 
HOUSES/SOLAR SPACE HEATING 
United States special format —— report of the Phoenix 
Corporation, city of Colorado Springs Solar Heating Project, 
2:19548 (SE-4578-76/1) 
HOUSES/THERMAL INSULATION 
Project Retrotech: instructor's kit for home weatherization course 
(4 booklets), 2:20250 — 
HP COMPUTERS/JOININ 
Using the Hewinet Packard 9830 calculator as a batch terminal for 
a CDC 6600 computer with the NOS operating system, 2:21509 
(SAND-76-6042) 
HTGR TYPE REACTORS 
See also AVR REACTOR 
DRAGON REACTOR 
GA STANDARD REACTOR 
SCHMEHAUSEN-2 REACTOR 
THTR-300 REACTOR 
VRAIN REACTOR 
Future applications for high-temperature reactors, 2:19739 
Heat source for the chemical industry: the high eames 
reactor. More safety and less uranium consumption, 2:19743 
~~ cca reactor and application to nuclear process heat, 
Proposals for iron ore reduction on the basis of methane and 
nuclear heat, 2:19748 
—— of multi-purpose high temperature gas-cooled reactors. 


ween teed ten eneration ea. 2:19726 
REA RS/AIR iG SYSTEMS 
"ilaiae and iodine removal analysis for HTGR containments, 
2:20056 (BNWL-2108) 
HTGR TYPE REACTORS/AUXILIARY SYSTEMS 
HTGR lormance under adverse network conditions, 2:19740 
HTGR E REACTORS/DESIGN 
Design of a large-scale, multi- a high temperature gas- 
cooled reactor s 2:19 
HTGR TYPE REA’ IRS/DIRECT CYCLE COOLING 
SYSTEMS 


Component design considerations for gas turbine HTGR power 
plant, 2:19729 
Cooling of nuclear power plants equi: with high-tem oy 
on and helium turbine cycle, 2:19714 (AED-Conf-76-15 
1 
HTGR TYPE REACTORS/DUAL CYCLE COOLING SYSTEMS 
Thermodynamic characteristics of cycles and di hiehe energy 
loops of nuclear power plants with helium-coo! 


tem reactors, 2:19731 
HTGR TYPE REACTORS/ECCS 


ow cooling system for a nuclear reactor in a closed gas 
lant ja 2:20105 
HTGR TYPE RES IRS/FISSION PRODUCT RELEASE 
joules and removal analysis for HTGR containments, 
2:20056 (BNWL-2108) 
HTGR TYPE REACTORS/FUEL CYCLE 
a. reactor in the future fuel market, 2:19737 
ELEMENTS 


Grab for a nuclear fuel element (Patent), 2:19734 
Process for the production of prismatic graphite molded articles 
for high tomnpasntuse focl eleenaate (Patent, 2: 19368 


HYDROCARBON FUEL CELLS/ELECTROLYTES / 


Research and development on the relating technology of a multi- 
jc ee ndeny ture gas-cooled reactor. Research and 
dev e fuel rod, 2:19724 

HTGR REACTORS/HYDROGEN PRODUCTION 

Studies of the use of high-temperature nuclear heat from an 

HTGR for ea a pty 2:19856 (N-76-15574) 
HTGR ER z F FLOW 

HEA a computer pro; or the thermal anaysis of a 
LOFC accident in an rogram 2:20091 (ORNL/CSD/TM- 16) 

Investigation on the release of Cs-137 from fuel element graphite 
A3 at temperatures between 1,200 and 1,500°C, 2:20055 (AED- 
Conf-76-167-007) 

HTGR TYPE REACTORS/PERFORMANCE 

Gas-cooled reactors, 2:19717 (CONF-761 103-14) 

HTGR TYPE REACTORS/PRESSURE VESSELS 

KRUPP thermal insulating system using a hot liner in prestressed 
concrete pressure vessels for nuclear reactors, 2: "19680 

Safety of prestressed reactor pressure vessels, 2:20117 

HTGR ine,  mcpaany re ow COOLING SYSTEMS 
loops and heat transfer, 2:19727 
RS, CTOR MATERIALS 
“faaeea and ai Development Program. Quarterly 
ler vey gress report for the period ending September 30, 1976, 
719719 (GA-A-14152) 
HTGR TYPE REACTORS/REACTOR SAFETY 
mare 5 ae we of reports on research s ——— by the NRC Offfice 
uclear Ri tory Research, November 1975-June 1976, 
2:20093 (ORN /NUREG/NSIC- 130) 
HEATUP: a computer program for the thermal anaysis of a 
LOFC accident in an HTGR, 2:20091 (ORNL/CSD/TM- 16) 
HTGR TYPE REACTORS/TEST FACILITIES 
Hi ye temperature helium loop for nuclear process heat studies, 
19855 (LA-6515-MS) 
HTGR TYPE REACTORS/THERMAL INSULATION 

Thermal insulation of high temperature reactors, 2:19715 (CEA- 
CONF-3440) 

'UMAN 


See ANIMAL CELLS 
HUMAN POPULATIONS/HEALTH HAZARDS 
Radiological assessment models. Seventh quarterly report, March 
1976-May 1976 (LMFBR), 2:20065 (GEAP-14034-7) 
HUMAN POPULATIONS/POLLUTION 
Analysis and assessment, 2:20898 (ANL-76-99) 
HUMAN POPULATIONS/RADIATION DOSES 

Program report: FY 1976, Atmospheric and Geophysical Sciences 
Division, Physics Department (SO2-sulfates monitoring and 
regional analysis of radiation dose-to-man estimates of nuclear 
materials released as a result of operations, accidents, or 
sabotage), 2:20850 (UCRL-51444-76) 

Tennessee and Cumberland River Basins radionuclide transport: a 
case study (Calculations of radiation dose to human populations 
from cumulative operation of nuclear facilities), 2:20982 
(HEDL-SA-1087) 

HUMAN POPULATIONS/RADIATION PROTECTION 

Prediction of increased gamma fields after application of a radon 
barrier on concrete surfaces (Covering uranium mice tailings), 
2:19437 

Radiation protection planning for a liquid radioactive wastes 
treatment system., 2:19405 (RT/PROT-75-20) 

HWGCR OF CZECHOSLOVAKIA 
See BOHUNICE A-]1 REACTOR 
me ELECTRIC-POWERED VEHICLES/MATHEMATICAL 
MOD 
Hybrid electric computer program, 2:20400 (ERDA-76-136) 
HYBRID ELECTRIC-POWERED VEHICLES/RESEARCH 
PROGRAMS 


Hybrid electric computer program, 2:20400 (ERDA-76-136) 
Overview of electric and hybrid vehicle systems program, 2:20395 
(ERDA-76-136) 
HYBRID REACTORS/BREEDING BLANKETS 
Mirror reactor blankets (Blanket specifications for hybrid reactors 
and commercial power reactors), 2:21410 (UCID-17083(Rev.1)) 
HYBRID REACTORS/COMPARATIVE EVALUATIONS 
Some aspects of hybrid thermonuclear reactors, 2:21392 (UCRL- 
Trans-11166) 
HYBRID REACTORS/DESIGN 
a: design study for a laser fusion hybrid, 2:21390 
_ 78682 
IES/INTERATOMIC FORCES 
“a of hydrogen in liquid and solid metals (Solvation energy; 
potential a! surface), 2:20507 (AERE-TP-644) 
HYDROCARBON FUEL CELLS/ELECTROLYTES 


Improved electrolyte for direct oxidation fuel cells, 2:20344 (AD- 
A-026164) 

Research on electrochemical energy conversion systems. Interim 
ae report No. 6, April-October 1974 
(Trifluoromethanesulfonic acid monohydrate electrolyte), 

2:20339 (AD-A-014067) 





HYDROCARBON FUEL CELLS/PERFORMANCE TESTING/ 


Research on electrochemical energy conversion systems. 
Technical report No. 7. Final, October 1971-June 1975 
(Trifluoromethanesulfonic acid monohydrate electrolyte), 
2:20342 (AD-A-023689) 

HYDROCARBON FUEL CELLS/PERFORMANCE TESTING 

Performance evaluation of a fused-alkali electrolyte, internal- 
reformin oo cell. Final report, 2:20337 (AD-A-016123) 

HYDROCARBON FUEL CELLS/RESEARCH PROGRAMS 
ay Wat electrolyte for direct oxidation fuel cells, 2:20344 (AD- 


HYDROCARBONS 
See also ADAMANTANE 
ALKANES 
ALKENES 
ANTHRACENE 
BENZENE 
HYDROCARBONS/ADSORPTION 
Determination of the dynamics of hydrocarbon molecules on 
catalyst’s surfaces by means of neutron scattering, 2:19272 
ROCARBONS/AI POLLUTION ABATEM 
Reduction of gaseous pollutants in combustion flue gas (Patent), 


:20842 
HYDROCARBONS/BIOSYNTHESIS 
Electron microscopy of hydrocarbon production in green plants, 
2:20931 (LBL-4789) 
HYDROCARBONS/ECOLOGICAL CONCENTRATION 
Area source emission inventory for Fulton, Dekalb, Cobb, 
Clayton, and Gwinnett Counties, Georgia. Volume I, 2:20830 
(PB-250382) 
HYDROCARBONS/EMISSION 
Area source emission inventory for Fulton, Dekalb, Cobb, 
Clayton, and Gwinnett Counties, Georgia. Volume II. 
Appendices, 2:20831 (PB-250383) 
Area source emission inventory for Chatham County, Georgia. 
Volume I, 2:20832 (PB-250386) 
HYDROCARBONS/ENVIRONMENTAL EFFECTS 
Perspective on the energy future of the Northeast: health and 
environmental —— of an energy futures for the 
Northeast, 2:2102 Cael 
HYDROCARBONS/HEA 
Perspective on the eae co a of the Northeast: health and 
environmental my of aD energy futures for the 
Northeast, 2: Soy (BNL-21611 
HYDROCARBONS/PHOTON COLLISIONS 
Irradiation of parylene disks with a 1.06 jm laser, 2:21205 
HYDROC. INS/PHOTOSYNTHES: ESIS 
Electron microscopy of hydrocarbon production in green plants, 
2:20931 (LBL-4789) 
HYDROCHLORIC ACID/ATOM-MOLECULE COLLISIONS 
Inelastic molecular collisions: applications of theoretical methods 
to problems in relaxation phenomena and laser operation. 
Cre ay ale February 1, 1976-November 1, 1976, 2:21099 
HYDROCORTISONE/ BIOCHEMICAL REACTION KINETICS 
Reversible inhibition of the hydrocortisone induction of glycerol 
phosphate dehydrogenase by cytochalasin B in rat glia at C6 cells 
apres - mechanisms of action of steroids), 2:20910 (UCLA- 
HYDROCORTISONE/BIOLOGICAL EFFECTS 
Effect of hydrocortisone on total body calcium in rats (*7Ca and 
85Sr tracer techniques), 2:20934 
HYDRODYNAMICS 
See also MAGNETOH YDRODYNAMICS 
HYDRODYNAMICS/CALCULATION METHODS 
Numerical methods in hydrodynamic calculations, 2:20706 
(UCRL-52112) 
HYDRODYNAMICS/FINITE DIFFERENCE METHOD 
Numerical methods in hydrodynamic calculations, 2:20706 
(UCRL-52112) 
HYDROELECTRIC POWER/DEMAND FACTORS 
~— y conditions in the South (Description of supply/demand 
tt 2:20277 (ORNL/TM-5568) 
OELECTRIC POWER/P 


“See “woe A position paper: a Montana Energy Advisory 
Council sta’ eet. 2:20272 (NP-21224) 
HYDROELECTRI R/SOCIO-ECONOMIC FACTORS 
Montana —— position paper: a Montana Energy Advisory 
Comme si ooh eee ne Se 2:20272 (NP-21224) 
WER PLANTS 


See “- PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Generation cost of a nuclear power station in the eighties and its 
comparison to other electricity generating plants, 2:19841 
HYDRO: iC POWER PLANTS/ UCTION 
Hydropower stations: generating equipment and its installation 
(Book), 2:19512 (TT-74-5002 5 
IRROELECTRIC POWER PLANTS/CONTROL SYSTEMS 
History and ew of supervisory control of TVA hydro 
plants, 2:20321 
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HYDROELECTRIC POWER PLANTS/DESIGN 
Hydropower stations: ——— equipment and its installation 
(Book) 2:19512 (TT-74-500: 23) 
OELECTRIC POWER PLANTS/MANAGEMENT 
History and philosophy of supervisory control of TVA hydro 


onvieen 2:20321 
IROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/ATOM-MOLECULE COLLISIONS 
Inelastic molecular collisions: applications of theoretical methods 
to problems in relaxation phenomena and laser operation. 
pn gt report, February 1, 1976-November 1, 1976, 2:21099 


(TI 
HYDROGEN/ATOM-MOLECULE COLLISIONS 

Chemiionization of the hydrogen molecule by He(2 *S) and He(2 
1§) atoms: — surfaces, autoionization widths, and cross 
sections, 2 

Monte Carlo trajectory study of Ar+ Hb collisions. II. Vibrational 
= —— enhancement of cross sections for dissociation, 

HYDROGEN/CHEMICAL REACTION KINETICS 

Investigation into the mechanism and the kinetics of the reaction 
of uranium hexafluoride with hydrogen and steam in a fluidized 
bed, 2:19319 (KFK-tr-453) 

HYDROGEN/CHEMICAL REACTION YIELD 

Radiolytic gas a in — contaminated waste 

materials, 2:19404 (RFP 
HYDROGEN/CHEMICAL REACTIONS 

Review of literature on catalytic recombination of hydrogen- 
oxygen (Removal of hydrogen from containment atmosphere 
following LWR blowdow wn), 2:20092 (ORNL/MIT-55) 

HYDROGEN/ENERGY-LEVEL TRANSITIONS 

Recombination dynamic plasma laser using a freely expanding 

hydrogen plasma a. 2:20698 
HYDROG ONIZATIO: 

Chemiionization of the molecule by He(2 3S) and He(2 
1§) atoms: potential surfaces, autoionization widths, and cross 
sections, 2:21093 

HYDROGEN/ION-MOLECULE COLLISIONS 

— exchange between multicharged ions of C, N, and O and 

= al hydrogen (+3 to +6 ions, 0.3 to 1.2 x 10° cm/s), 
HYDROGEN/METALLURGICAL EFFECTS 

Effect of dissolved hydrogen on mechanical behavior of metals. 

Technical report, 2:20545 (AD-A-022276) 
HYDROGEN/MOLECULE-MOLECULE COLLISIONS 

Inelastic molecular collisions: applications of theoretical methods 
to problems in relaxation phenomena and laser operation. 

CTL ae rt, February 1, 1976-November 1, 1976, 2:21099 
HYDROGEN/PHY SICAL PROPERTIES 

Major problem in high-pressure physics (Stabilization of metallic 
ear 2:21216 (OCRL-Trans-1 1191-B) 

Metallic hydrogen: a brief technical assessment (Status of 
international research), 2:21211 (LA-6172-MS) 

Problem of metallic hydrogen, 2:21215 (UCRL-Trans-11191-A) 

HYDROGEN/PURIFICATION 

Evaluation of the feasibility of low-cost carbon dioxide removal/ 
transfer methods for fuel cell a 351263) Final report (Various 
separation processes), 2: coe ot -25126 

HYDROGEN/SELF-DIFFUSI 
Self-diffusion of liquid hydrogen and deuterium, 2:21095 
HYDROGEN/SOLIDIFICA 

Major problem in or ressure physics (Stabilization of metallic 
hydrogen), 2:2121 (OCRL-Trans-1 1191-B) 

Problem of metallic oe 2:21215 (UCRL-Trans-11191-A) 

HYDROGEN/SOLVATI 

Theory of hydrogen in liquid and solid metals (Solvation energy; 

potential energy surface), 2:20507 (AERE-TP-644) 
HYDROGEN 1 TARGET/NEUTRON REACTIONS 

Doubly radiative neutron capture in Hz and D2 (Cross sections, 
branching ratio), 2:21159 (CONF-760715-P1) 

—" standards and their application, 2:21162 (CONF-760715- 


) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/DESIGN 
Gas generator and enhanced energy conversion systems (Patent; 
waste heat Sm Seog generator is converted using 


— Ly gen is used in yt J cell), 2:20336 


Evaluation of the feasibility of low-cost carbon dioxide removal/ 
transfer methods for fuel cell application. Final report (Various 
separation processes), 2:20346 (PB-251263) 
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HYDROGEN FUEL CELLS/PERFORMANCE TESTING 
eto ffl call Final —s 500357 (ADA D16123) ; 
reforming fuel ce report, A 
moe 4 paebad wnr with hydrogen fuel (Leakage, gross spillage, 
Peony flammability, detonation, and physiological effects), 
HYDROGEN FUELS/PRODUCTION 
Method of and apparatus for improved methanol operation of 
combustion systems 7) ym 2:20437 
HYDROGEN FUELS/U: 
Automotive hydrogen storage with magnesium hydride, 2:20453 
(ERDA-76-136) 
Hydrogen-fueled internal combustion engine: a technical survey of 
contemporary U.S. projects, 2:20452 DA-76-136) 
Hydro cates powered mass transit system, 2:20454 (ERDA-76-136) 
Method and apparatus for hydrogen fueled internal combustion 
nveliee te (Patent), 2:20389 
EENERATORS/DESIGN 
Gas porn and enhanced energy conversion systems (Patent; 
— heat from hydrogen generator is converted using thermal 
aie and hydrogen is used in fuel cell), 2:20336 
EN PRODUCTION 
"a also HYDROGEN GENERATORS 
STEAM REFORMER PROCESSES 
Method of producing high-pressure re o containing gas for 
use as a power source (Patent; metal fuel as molten droplets 
reacts with water; fuel comprises Al and at least one of Li, Mg, 
Na, K and Na-K alloy as auxiliary fuel components), 2:19502 
Studies of the use of high-temperature nuclear heat from an 
HTGR for hydrogen production, 2:19856 (N-76-15574) 
HYDROGEN PROD ON/CATALYSTS 
Catalyst for the conversion of hydrocarbons and a method of 
——— a fuel gas using the catalyst (Patent; Fe, Cr, and at 
t one of the metals Mo and W on AlOs coetes) 2:19501 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 
Methane-methanol cycle for the thermochemical production of 
hydrogen (Patent), 2:19504 
ZnSe thermochemical cycle, 2:19503 (UCRL-78779) 
HYDROGEN STORAGE 
See also HYDRIDES 
HYDROGEN STORAGE/HYDRIDES 
Automotive hydrogen storage with magnesium hydride, 2:20453 
(ERDA-76-136) 
HYDROGEN SULFIDES/REMOVAL 
— emissions survey of the sour gas processing industry. 
Final report, 2:20836 (PB-251070) 
Coal technology pro: 
2:19153 (ORNL. 
Desulfurization of coal in a fluidized bed reactor at elevated 
temperatures (MS thesis; 53 references), 2:19156 (IS-ICP-31) 
Process to purify gas containing hydrogen sulphide by means of 
amines (Patent), 2:20844 
Zeolite catalyst for dilute acid gas treatment via Claus reaction 
(Patent), 2:19224 
HYDROGEN SULFIDES/SORPTION 
Hot low Btu producer —e desulfurization in fixed bed of iron 
oxide-fly ash. Final r of th yin and properties of H2S 
absorbents, 2:19155 
HYDROGENASE/ BIOCHEMICAL REACTION KINETICS 
> inhibition of the hydrocortisone induction of glycerol 
hate dehydrogenase by cytochalasin B in rat glial C6 cells 
x Moda on mechanisms of action of steroids), 2:20910 (UCLA- 
' 1101 
HYDROGENATION/CATALYSTS 
Catalytic hydrogenation of coal-derived liquids. Interim oat 
June 1976-Au dg (Evaluation of 21 catalysts for COED 
tar, 18 for S OIL, and 20 for SRC), 2:19162 (FE-2034-4) 
HYDROMAGNETIC WAVES/SHOCK WAVES 
— theory in Chew-Goldberger-Low relativistic 
toh a 2:21371 
HYDRt STEMS/GEOLOGY 
Paratunskoe koa field in Kamchatka, 2:19585 (UCRL- 
Trans-11181) 
IROTHERMAL SYSTEMS/HEAT TRANSFER 
Transport of mass and energy in porous media due to natural 
convection. The ton basin problem. Progress report No. 


1, 2:19582 (PB-24 
HYDROTHERMAL SY: SYSTEMS/HYDRO OLOGY 
Paratunskoe thermal-water field in Kamchatka, 2:19585 (UCRL- 


Trans-11181) 
HYDROTHERMAL SYSTEMS/MASS TRANSFER 
Transport of mass and energy in media due to natural 


porous 
convection. B2AT08) eothermal basin problem. Progress report No. 


1, 2:19582 oo ane 
Ti ~ f pot py — d on 
ransport of mass energy in porous ue to nat 
convection. The basin problem. Progress report No. 
1, 2:19582 (PB-247087) 


ram io report for September 1976, 


IMMUNOGLOBULINS/PURIFICATION / 


HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS/EMISSION SPECTRA 
Intensity variations of atmospheric hydroxyl emissions, 2:21078 
(AD-A-025274) 
HYDROXYUREA/BIOLOGICAL EFFECTS 
Mammalian cell biology (X radiation, fast neutrons), 2:20964 
(ANL-76-99 
HYGAS PROCESS/ENVIRONMENTAL EFFECTS 
Evaluation of pollution control in fossil-fuel conversion processes. 
Gasification: Section 6. HYGAS process. Final report, 2:19181 
(PB-247225) 
HYGAS PROCESS/PILOT PLANTS 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Interim report No. 2, July 1974-June 1975, 2:20589 
(FE- 1221-144) 
Safety assurance study of high Btu coal gasification pilot plants. 
Interim report, 2:19175 (FE-2240-8) 
HYPOXIA 
See ANOXIA 


IAEA SAFEGUARDS 
Agency program for the development of safeguards techniques 
and instrumentation, 2:19458 
IAEA SAFEGUARDS/CHEMICAL ANALYSIS 
Analytical services for Agency Safeguards, 2:19459 
IBM COMPUTERS/EQUIPMENT INTERFACES 
IBM 360/370 channel for CDC computers (CDC 6400, 6600, and 
7600 systems), 2:19444 (LBL-5514) 
IBR-2 REACTOR/ON-LINE CONTROL SYSTEMS 
Structure of measuring module software for IBR-2 reactor, 
2:20035 (JINR-D-13-8950) 
ICR HEATING 
Change of mass composition in a confined plasma in ion cyclotron 
heating, 2:21246 
IDAHO 
See also RAFT RIVER VALLEY 
IDAHO/ELECTRICAL SURVEYS 
Schlumberger soundings in the Upper Raft River and Raft River 
Valleys, Idaho and Utah, 2:19586 (USGS-OFR-76-92) 
IDAHO/ENERGY 
Review of leading state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02) 
IDAHO/GEOTHERMAL EXPLORATION 
Making electricity from moderate temperature fluids, 2:19592 
IDAHO/GEOTHERMAL WELLS 
Making electricity from moderate temperature fluids, 2:19592 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
ENVIRONMENTAL IMPACT STATEMENTS 
Safety Research Experiment Facilities, Idaho National 
Engineering Laboratory, Idaho. Draft environmental statement 
(FBR safety research facility), 2:20900 (ERDA-1552-D(Draft)) 
ILLINOIS/COAL DEPOSITS 
Legal aspects of coal leasing in Illinois, 2:20304 
LLINOIS/ENERGY 
Energy data system for Illinois: opportunities and costs. Final 
report, 2:20204 (IDOE-RS-76-03) 
Review of leading state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02) 
ILLINOIS/INDUSTRY 
Illinois industrial energy consumption during 1971 and 1975. 
Survey results and estimations, 2:20323 (IDOE-RS-76-04) 
IMAGE INTENSIFIERS 
Image processing in nondestructive testing, 2:20709 (LA-UR-76- 


186 
IMAGES/DATA PROCESSING 
Enhancement of digital images by modelling two-dimensional 
surfaces, 2:20794 (UCRL-78591) 
Enhancement of digital images by modeling two-dimensional 
surfaces, 2:20795 (UCRL-78591(Rev.1)) 
IMMUNE REACTIONS/AGE DEPENDENCE 
Aging research, 2:20944 (ANL-76-99) 
IMMUNE REACTIONS/BIOLOGICAL RADIATION EFFECTS 
Neutron and gamma-ray toxicity studies, 2:20994 (ANL-76-99) 
IMMUNOGLOBULINS/CRYSTALLIZATION 
X-ray crystallographic studies of immunoglobulins: introduction, 
2:20904 (ANL-76-99) 
IMMUNOGLOBULINS/CRYSTALLOGRAPHY 
X-ray crystallographic studies of immunoglobulins: introduction, 
2:20904 (ANL-76-99) 
IMMUNOGLOBULINS/PURIFICATION 
X-ray crystallographic studies of immunoglobulins: introduction, 
2:20904 (ANL- 76-99) 





IMMUNOLOGY 


IMMUNOLOGY 
Division of Biological and Medical Research annual report, 1975, 
2:20992 (ANL-76-99) 
IMPERIAL VALLEY/GEOLOGICAL SURVEYS 
A subsurface study of the mesa —— anomaly, Imperial 
Valley, Calif., 2:19584 (PB-247082) 
IMPERMEABLE DRY ROCK 
See HOT-DR Y-ROCK SYSTEMS 
IMPULSE 
See PULSES 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
Telescoping sensing-probe (Patent), 2:19935 
IN CORE INSTRUM. / DESIGN 
Multichannel acoustic emission source location system and its 
noel to —_ test of a reactor vessel, 2:19891 
RATORS/D 
x en refuse tier (Patent), 2:20719 
INCOLOY 800/CREEP 
Component and Systems Development Program. Quarterly 
—- gress report for the period ending September 30, 1976, 
ley (GA-A-14152) 
INCOLOY 800 CAL PROPERTIES 
Liquid Metal Fast Breeder Reactor Materials Development 
ce) . Quarterly woy report for period ending June 30, 
1976, 2:20459 (ORNL-5218) 
INCOLOY 800/MICR 
Liquid Metal Fast Breeder Reactor Materials Development 
0; . Quarterly ory report for period ending June 30, 
1976, 2:20459 (ORNL-5218) 
INCOLOY 800/OXIDATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending September 30, 1976, 
, 19719 (GA-A-14152) 
INCONEL 600/MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials. Quarterly 
progress an for period ending October 31, 1976 , 2:20460 
(ORNL-52. 
INCONEL 617/ MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials. Quarterly 
progress san for period ending October 31, 1976 , 2:20460 
(ORNL-52 
INCONEL 617/OXIDATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending September 30, 1976, 
2:19719 (GA-A-14152) 
INCONEL 718/DEGASSING 
Accelerated evolution of hydrogen from metals during plastic 
deformation (Tritium tracer), 2:20536 
INCONEL 718/MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials. Quarterly 
progress r + for period ending October 31, 1976 , 2:20460 
(ORNL-5237 
INCONEL 718/PHYSICAL RADIATION EFFECTS 
Irradiation and thermal effects on the tensile properties of Inconel 
“7 718 (Wrought and weld-deposit.d), 2:20560 (HEDL-SA- 


853) 
INCONEL 82/MECHANICAL PROPERTIES 
Liquid Metal Fast Breeder Reactor Materials Development 
Program. Quarterly progress report for period ending June 30, 
1976, 2:20459 (ORNL- 18) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA/NUCLEAR POWER 
Nuclear energy for generation of electricity, 2:19845 
IANA/RADIOACTIVE WASTE DIS 


POSAL 
Geologic report of the —— uoketa Shale, New Albany Shale, and 


— Group rocks in the Illinois Basin as potential solid waste 
itory sites, 2:19431 (Y/OWI/SUB-7062/1) 
INDI CATHODE SPUTTERING 
Energy threshold of the ion component in cathode sputtering of 
heavy metals by Cs*, 2:20469 
INDIUM/CRITICAL CURRENT 
Critical currents of thin films and their relation to inhomogeneities 
of superconductor parameters, 2:20532 
INDIUM/CRYSTAL DEFECTS 
oe Ad _ in metals with positive muons, 2:20564 (SAND- 
INDIUM/NEUTRON REACTIONS 
Study of the spin-orbit term of the spherical optical model 
potential by large angle fast neutron elastic scattering angular 
distribution measurements, 2:21175 (CONF-760715- '5-P2) 
INDIUM/SUPERCONDUCTIVITY 
Effect of lead impurities on the amplitude-dependent absorption in 
normal and in superconductive indium, 2:20526 
INDIUM ALLOYS/ADIABATIC DEMAGNETIZATION 
Hyperfine enhanced nuclear — cooling of PrCue pressed in 
indium, 2:20517 (COO-1569-135) 
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INDIUM ALLOYS/YIELD STRENGTH 
Change of yield stress accom c the superconducting 
transition in lead-indium alloys, 2:20502 
INDUSTRIAL PLANTS 
See also ISOTOPE SEPARATION PLANTS 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
Economic thickness for industrial insulation. Conservation paper 
number 46, 2:20251 (FEA/D-75/712) 
Wire-to-water efficiency: a technique for evaluating the total 


jumping system, 2:20375 
INDUSTRIAL PLANTS 'LANTS/ENERGY DEMAND 
wg ma energy sytems industrial applications, 2:19539 (CONF- 


7 iJ 
INDUSTRIAL PLANTS/MAINTENANCE 
Essentials of a maintenance management system. Part I. The 
downtime improvement cycle, 2:20676 
INDUSTRIAL P’ /PROCESS HEAT 
Application of solar energy to the supply of hot water for can 
washing at Campbell Soup Company, 2:19561 (CONF-760655-) 
Application of solar energy to the supply of hot water to 
manufacture cement blocks, 2:19562 (CONF-760655-) 
Demonstration of a solar ener y pr ‘Ocess rat water system for the 
textile industry, 2:19563 (CONF-760655-) 
Shallow solar ponds for industrial com heat: the ERDA- 
SOHIO project, 2:19565 (CONF-760655-) 
Solar heated textile process water: a "ieasibiltty evaluation, 2:19560 
(CONF-760655-) 
INDUSTRIAL PLANTS/SOLAR WATER HEATERS 
Solar heated textile process water: a feasibility evaluation, 2:19560 
(CONF-760655-) 
INDUSTRIAL PLANTS/THERMAL INSULATION 
Economic thickness for industrial insulation. Conservation paper 
number 46, 2:20251 (FEA/D-75/712) 
Economic thickness for industrial insulation, 2:20262 
INDUSTRIAL PLANTS/TOTAL ENERGY SYSTEMS 
soreness.) energy sytems industrial applications, 2:19539 (CONF- 
INDUSTRIAL RADIOGRAPHY 
See also NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 
INDUSTRIAL RADIOGRAPHY/IMAGE INTENSIFIERS 
— ee in nondestructive testing, 2:20709 (LA-UR-76- 
18 


INDUSTRY 
See also CHEMICAL INDUSTRY 

COAL INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 

INDUSTRY/ELECTRIC POWER 

1972 flow of electrical energy in California and its relationship to 
selected county level characteristic parameters, 2:20309 
(UCRL-52143) 

INDUSTRY/ENERGY CONSERVATION 
Energy Convservation Program Guide for Industry and 
350655)" (EPIC). Supplement I. Final report, 2:20373 (PB- 
INDUSTRY/ENERGY CONSUMPTION 
— conditions in the South (Description of supply/demand 
2), 2:20277 (ORNL/TM-5568) 

Energy use patterns in metallurgical and nonmetallic mineral 
processing (phase 4: energy data and flowsheets, high-priority 
commodities). Research report, 2:20325 (PB-245759) 

Illinois industrial energy consumption during 1971 and 1975. 
Survey results and estimations, 2:20323 (IDOE-RS-76-04) 

INDUSTRY /ENERGY SHORTAGES 

The general aviation industry: an overview. Staff study report 

(Arab oil embargo had minimal effects), 2:20265 (AD-A-° 15871) 
Cc SCATTERING 


See also RESONANCE SCATTERING 
INELASTIC SCATTERING/NEUTRON REACTIONS 
Neutron cross sections of the isomeric nuclei Kr*5, Sr®’, and Nb*! 
(Hauser-Feshbach Theory), 2:21173 
INFECTIOUS DISEASES 
See also CHOLERA 
TRICHINOSIS 
SS DISEASES/BIOLOGICAL EFFECTS 
ts and observations on the —— of granuloc 
uction (In dogs and man), 2:20945 (BNL-21838) 
OUS DIS /DIAGNOSTIC TECHNIQUES 
Sa of the indirect enzyme-labeled antibody microtest to 
detection and surveillance of animal diseases (Brucellosis, 
561983) trichinosis in cattle and swine), 2:20954 (LA-UR- 
INFORMATION RETRIEVAL/COMPUTER CODES 
NIC/QUERY: a novice user interface 74 isplays data 
from data bases of moderate size), 2:21505 (LBL-5315) 
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roposed executive system and data base. Special rt, 
:19640 (PB-247220) ~— 
Lawrence Livermore Laboratory Nuclear Test Effects and 
Geologic Data Bank, 2: 20808 ( (UCRL-78799) 
Third consolidated — to international data exchange through 
the World Data tres, 2:21039 (NP-21259) 
INFORMATION SYSTEMS/COMPUTERS 
Case for a parallel-associative a "PPS roach to data base machine 
architectures, 2:21508 (LBL- 
INFORMATION SYSTEMS/DESIG 
Architecture of data base oriented Sees 2:21506 (LBL-5315) 
INFORMATION SYSTEMS/MANAGEMENT 
Eo gs eh a network data utility, 2:21507 bs a 
INFORMA SYSTEMS/RECOMMENDATIONS 
— data system for Illinois: opportunities and costs. Final 
rt, 2:20204 (IDOE-RS-76-0. 603) 
INHO OGENEOUS PLASMA/CYCLOTRON RESONANCE 
Study on the strong cyclotron interaction of an electromagnetic 
wave with a plasma, 2:21366 
INHOMOG: US PLASMA/ELECTROMAGNETIC 
RADIATION 
Study on the strong cyclotron interaction of an electromagnetic 
wave with a plasma, 2:21366 
INHOMOG: US PLASMA/ELECTRON BEAMS 
Beam production in the propagation of a nonlinear plasma wave in 
an inhomogeneous plasma, 2:21373 
INHOMOG OUS PLASMA/FLUTE INSTABILITY 
Flute oscillations of low-density plasma with inhomogeneous ion 
drift, 2:21350 
INHOMOGENEOUS PLASMA/HIGH-FREQUENCY HEATING 
Quasilinear electron acceleration by plasma waves in an 
inhomogeneous plasma, 2:21372 
INHOMOGENEOUS PLASMA/ION PLASMA WAVES 
Distribution of ion-hybrid waves in a weak NL ae Deah)) layer 
of plasma of finite pressure, 2:21361 (ORNL-tr-406 
Influence of whistlers and ion cyclotron waves on the raion 4 of 
Alfven waves in the magnetospheric plasma, 2:21351 
INHOMOGENEOUS PLASMA/K 'C EQUATIONS 
—— of long plasma waves in an inhomogeneous plasma, 
2:21352 
INHOMOGENEOUS PLASMA/MAGNETIC-PUMPING 
HEATING 


Plasma heating by magnetic pumping with axially asymmetric 
alternating fields, 2:21251 
INHOMOG OUS PLASMA/NONLINEAR PROBLEMS 
—— interaction of finite-amplitude flute wave with plasma, 
2:21374 
INHOMOGENEOUS PLASMA/PLASMA DRIFT 
Spreading 4 a small inhomogeneity in an unbounded, weakly 
ionized plasma in a magnetic field, 2:21329 
INHOMOGE! US PLASMA/PLASMA WAVES 
Absorption of ordinary electromagnetic waves in the presence of 
fine-scale plasma stratification, 2:21260 
Beam production in the propagation of a nonlinear plasma wave in 
an inhomogeneous plasma, 2:21373 
—— amplitude of high-frequency field at plasma resonance, 
2:21 
a interaction of finite-amplitude flute wave with plasma, 
:21374 
INJECTION (BEAMS) 
See BEAM INJECTION 
JURIES 


See also RADIATION INJURIES 
INJURIES/CLASSIFICATION 
ERDA guide to the classification of occupational injuries and 
illnesses, 2:21030 (ERDA-76/45-7) 
INORGANIC PHOSPHORS 
See also POTASSIUM IODIDES 
SODIUM IODIDES 
INORGANIC PHOSPHORS/LUMINESCENCE 
= pressure luminescence studies of alkali-halide phosphors 
a with Pb** and Sn** (Up to 140 kbar), 2:20618 
GASIFICATION/ ICAL REACTIONS 
"past a of underground coal gasification, 2:19191 (UCRL- 
1 


7) 
IN-SITU GASIFICATION/DATA 
Soviet-bloc under, — coal gasification results using enriched 
air and steam (Gorlovskaya, Lisichausk, Podmoskovnaya, Mars 
Mine-Logizsa field scale experiments), 2:19189 (UCID.17245) 
IN-SITU G CATION/EVALUATION 
Undergro pe yp n of coal: what really happened at 
can, 2:19193 (UCRL-Trans-11148) 
— gasification of pillar coal, 2:19194 (UCRL-Trans- 
1114 
IN-SITU GASIFICATION/MEASURING INSTRUMENTS 
Instrumentation and — control development for in situ coal 


— Seventh quarterly report: June-August 1976, 
19186 (SAND-76-0612) 


INTERNAL COMBUSTION ENGINES/POLLUTION CONT/ 


IN-SITU an pee ey epg mami METHODS 
aes ts from an in situ coal gasification 
t, 2: 1s187 SAND-76-5734) 
sit i eed ae ifi Se ten 9192 (UC 830 
in-situ ication , 2:19192 RL-78308) 

INSITU GASIFICATION/RESEARCH PROGRAMS 

Gasification of chars produced under simulated in situ processin 
conditions. iene y report, April-June 1976 (3 refs.), 219164 


NL-76-93 
IN-SITU GAS CATION/SEISMIC SURVEYS 
Suaenaeeiniion and process control development for in situ coal 
So. Seventh seeeeny report: June-August 1976, 
9186 (SAND-76-0612) 
IN-SITU GASIFICATION/TEMPERATURE DISTRIBUTION 
Instrumentation results from an in situ coal gasification 
ex ent, 2:19187 (SAND-76-5734) 
IN LIQUEFA CTION/HYDROGENATION 
In situ solution mining of coal — "cr surrounding rocks 
and h Sp oyot the coal), 2:192 
INSTITUTE REACTOR SAFETY. 
‘ess report, 1975 (German Federal Republic), 2:20059 (DEU- 
Pr Mei 1975)) 
FOR REACTOR SAFETY/ORGANIZING 
NGeaclischaft fuer Reaktorsicherheit founded, 2:20146 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS/TEST FACILITIES 
New Semiconductor Development Laboratory, 2:20718 (SAND- 
76-0264(V ol.2)(No.2)) 
INTENSIFTERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERFACES (EQUIPMENT) 
See mann cd T INTERFACES 
OMETERS/DESIGN 
VISAR measurements of velocities in explosive valves (Velocity 
interferometer system for any reflector (VISAR)), 2:20671 
(SAND-76-8048 
IATE MASS NUCLEI/NEUTRON REACTIONS 
Fast neutron scattering from some medium mass nuclei (Review, 3 
MeV, isospin, cross sections, small-angle scattering), 2:21172 
(CONF-760715-P1) 
Neutron induced reactions. II. (n,x) reactions on medium one 
heavy nuclei (Nucleon emission mechanism, clustering, p 
Sons Pi) emission, MeV and GeV ranges), 2:21169 (CONF- 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
ROTARY ENGINES 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
Catalyst for reducing the toxic contaminants of combustion engine 
exhaust gas (Patent), 2:20436 
Exhaust oe system for internal combustion engines 
(Patent), 2:2 
—— combustion engine exhaust emission control (Patent), 


Reactor assembly for reducing automotive pollutant emissions 
(Patent), 2:20443 
AL COMBUSTION ENGINES/COMBUSTION 
RS 


Article for defining an auxiliary compartment for an engine 
combustion chamber (Patent), 2:20433 
INTERNAL COMBUSTION ENGINES/DESIGN 
Internal combustion engine, 2:20386 
AL COMBUSTION ENGINES/FUEL INJECTION 
SYSTEMS 
Fuel injection oi system for an internal combustion 


Wor 2:20421 
INTERNAL IMBUSTION ENGINES/FUEL SYSTEMS 
Air-fuel ratio mee system for automotive engine with 
compensation circuit for deterioration of feedback signal 
- Ls pnd (Patent), 2: — , " 
uel separating system for starting an internal combustion engine 
(Patent), 2: 20432 
Methods and apparatus for improving fuel vaporization in internal 
——T o— (Patent), 2:20418 
USTION ENGINES/FUEL-AIR RATIO 
Ainfoe! re ratio control system for automotive — with 
compensation circuit for deterioration of feedback signal 
enerator (Patent), 2:20420 
AL COMBUSTION ENGINES/HYDROGEN FUELS 
Hydrogen-fueled internal combustion engine: a technical survey of 
a rary U.S. projects, 2:20452 (ERDA-76-136) 
of and apparatus for yet methanol operation of 
ro systems (Patent), 2:20437 
INTERNAL COMBUSTION ENGINES/POLLUTION CONTROL 


EQUIPMENT 
Article for defining an auxiliary compartment for an engine 
combustion chamber (Patent), 2:20433 





INTERNAL COMBUSTION ENGINES/STRATIFIED CHA/ 


Combustible mixture supply system (Patent), 2:20442 
Engine exhaust purifier-muffler (Patent), 2:20432 
Method of decreasing heat loss from exhaust gases of an internal 
combustion engine (Patent), 2:20423 
INTERNAL COMBUSTION ENGINES/STRATIFIED CHARGE 
ENGINES 
Internal combustion engine, 2:20386 
INTERNAL COMBUSTION ENGINES/SUPERCHARGERS 
Exhaust gas supercharger for a piston-driven internal combustion 
engine (Patent), 2:20385 
INTERNAL COMBUSTION ENGINES/THERMAL 
INSULATION 
Method of decreasing heat loss from exhaust gases of an internal 
combustion engine (Patent), 2:20423 
INTERNAL FRICTION/MEASURING METHODS 
Simple system using one-crystal composite oscillator for internal 
friction and modulus measurements, 2:20797 
INTERPLANETARY MAGNETIC FIELDS/DATA 
Geopole Observatory data, 1 Jul 1974-30 Jun 1975 and winter 
season special event data, 1973-1974 and 1974-1975, 2:21080 
(AD-A-017603) 
INTERPLANETARY MAGNETIC FIELDS/ORIENTATION 
Associations of IMF polarity, plasma sheet thinning, and substorm 
occurrence on March 6, 1970, 2:21083 
INTERSTELLAR SPACE/SCINTILLATIONS 
Strong scintillations in astrophysics. IV. Cross-correlation 
between different frequencies and finite bandwidth effects (To 
determine whether interstellar turbulent medium has Gaussian 
or Kolmogoroff spectrum), 2:21068 (N-76-19024) 
INTESTINES/BIOLOGICAL RADIATION EFFECTS 
Neutron and gamma-ray toxicity studies, 2:20994 (ANL-76-99) 
INVAR/MAGNETIC PROPERTIES 
Small angle scattering of neutrons and magnetic structure of invar 
alloys, 2:20508 (CONF-760601-P2) 
INVERTERS/COST 
Power conversion equipment for storage batteries, 2:20200 (PB- 
251490 
INVERTERS/DESIGN 
Development of a low-cost, light-weight, efficient, 1.5 kW 
inverter. Final report, 2:20341 (AD-A-016792) 
IODINE/METALLURGICAL EFFECTS 
Creep-rupture properties of 20Cr-25Ni-Nb stabilized stainless steel 
in iodine and tellurium vapours, 2:20497 
IODINE/MONITORING 
Advanced prototype automated iodine monitor system. Final 
report (Agueous iodine), 2:20792 (N-76-19403) 
IODINE/PIONIC ATOMS 
New determination of the 7p mass from pionic-atom transition 
energies, 2:21128 
IODINE/REMOVAL 
Design recommendations and standard values for iodine sorption 
filters with separation function for gaseous fission iodine in 
nuclear power plants. Issued by the Laenderausschuss fuer 
Atomkernenergie (German Federal Republic), 2:19823 
Particulate and iodine removal analysis for HTGR containments, 
2:20056 (BNWL-2108) 
IODINE 123/SCINTISCANNING 
Experimental basis for myocardial imaging with '**I-labeled 
hexadecnoic acid (1!C, **K), 2:20940 
IODINE 125/CALIBRATION STANDARDS 
Development of the National Bureau of Standards low-energy- 
— radioactivity standards, 2:21209 (CONF- 
IODINE 125/RADIATION SOURCES 
Development of the National Bureau of Standards low-energy- 
-t aeaaaa radioactivity standards, 2:21209 (CONF- 
760539-) 
IODINE 125/SCINTISCANNING 
Portable multiwire proportional chamber imaging system for high 
resolution '**I imaging, 2:20762 (CONF-760539-) 
IODINE 125/X-RAY SPECTRA 
Comment on "The determination of I and '*°I using an intrinsic 
germanium detector for x-ray spectroscopy’, 2:21176 
IODINE 129/X-RAY SPECTRA 
Comment on ‘The determination of }*5I and '*°I using an intrinsic 
germanium detector for x-ray spectroscopy’, 2:21176 
IODINE 131/ADSORPTION 
Comparison of the efficiency of selected home-produced 
adsorbents for methyl iodide vapour trapping, 2:19414 
IODINE 131/MAXIMUM ACCEPTABLE CONTAMINATION 
Radioactive iodine as the factor determining the size and leak 
properties of a nuclear power station group (Finland), 2:20114 
IODINE 131/RADIATION MONITORING 
Application of gamma-ray spectroscopy in environmental 
monitoring, 2:20861 (CONF-760539-) 
IODINE 131/RADIOCHEMISTRY 
Reinvestigation of the preparation of '*'I-4-iodoantipyrine from 
131]-iodide, 2:20654 (UCLA-12-1106) 
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ION ACOUSTIC WAVES/EXCITATION 
Excitation on an “ey _ wave by the decay of a high 
frequency wave, 2:2137 
ION ACOUSTIC WAVES/INSTABILITY 
Filamentation instability of an ion-sound wave, 2:21357 (CEA- 
CONF-3487) 
ION ACOUSTIC WAVES/MODULATION 
ar bee modulation on ion acoustic wave, 2:21359 
ION ACOUSTIC WAVES/NONLINEAR PROBLEMS 
a effects in the current-driven ion-acoustic instability, 
2:21 
ION ACOUSTIC WAVES/WAVE PROPAGATION 
Propagation of argon- and helium-ion acoustic modes in an argon- 
helium plasma, 2:21378 
ION BEAMS/ENERGY SPECTRA 
100-keV Faraday cup design: materials and structure, 2:21282 
(UCID-17284) 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION COLLISIONS/ENERGY LOSSES 
Versatile computational capability for ion-solid interactions, 
2:21089 (SAND-76-0264(Vol.2)(No.2)) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION DETECTION/PLASTIC SCINTILLATORS 
Response of Pilot U scintillator to heavy ions, 2:20769 
ION EXCHANGE 
Exchange of interlayer cations in micaceous minerals. Final 
rt, February 1, 1967-August 31, 1976, 2:20630 (COO-1680- 


23 
ION MICROPROBE ANALYSIS/EQUIPMENT 
Collimator-magnet assembly to enable microprobe examination of 
highly radioactive materials by energy dispersive methods, 
2:20789 (CONF-760539-) 
ION PLASMA WAVES/EXCITATION 
Oblique propagations of ion waves near the ion cyclotron 
frequency, 2:21379 
ION PLASMA WAVES/HYBRID RESONANCE 
— of ion-hybrid waves in a weak pee ee layer 
lasma of finite pressure, 2:21361 (ORNL-tr-4063(Draft)) 
ION ° ASMA WAVES/WAVE PROPAGATION 
Oblique propagations of ion waves near the ion cyclotron 
frequency, 2:21379 
ION SOURCES 
See also ALPHA SOURCES 
DUOPLASMATRONS 
aa nic electron beam ion source ""KRION-2”, 2:20752 
UCRL- Trans-1539) 
ION ‘SOURCES, PERFORMANCE 
Periplasmatron, an ion source for intense neutral beams, 2:21437 
(EUR-CEA-FC-809) 
ION SOURCES/RESEARCH PROGRAMS 
Negative hydrogen-ion program at Fermilab, 2:20750 (CONF- 
760942-17) 
ION SOURCES/SPACE CHARGE 
Space e+ _— calculations for the reflex triode, 2:21439 
(UCRL-52 
ION SOURCES/SPECIFICATIONS 
Periplasmatron, an ion source for intense neutral beams, 2:21444 
ION SOURCES/TECHNOLOGY ASSESSMENT 
Ion source and injector development (Survey of several 
laboratories), 2:20751 (CONF-760942-22) 
ION WAVE INSTABILITY/NONLINEAR PROBLEMS 
Stationary short-wave ion-acoustic turbulence of a current plasma, 


:21365 

ION-ATOM COLLISIONS/AUGER EFFECT 

Observation of Auger transitions in a quasimolecule, 2:21100 
IONIZED GASES/RECOMBINATIO 

Simple model for impact-dissociative and impact-ion-ion 

recombination, 2:21336 

IONIZING RADIATIONS/BIOLOGICAL RADIATION 

EFFECTS 


Metabolic activation of chemical carcinogens to reactive 
electrophiles, 2:21001 
IONOSPHERE 
See also D REGION 
IONOSPHERE/ELECTRON DENSITY 
Auroral data analysis. Final report, 1 Sep 1974-30 Sep 1975, 
2:21077 (AD-A-020300) 
IONOSPHERE/ELECTRON TEMPERATURE 
Auroral data analysis. Final report, 1 Sep 1974-30 Sep 1975, 
2:21077 (AD-A-020300) 
IONS/ACCELERATION 
Collective ion acceleration by an electron beam at an ionization 
front, 2:20740 
IOWA/SCHOOL BUILDINGS 
Report to Iowa Energy Policy Council on energy audit tour of 
(NP ise ht and Sr. high schools, Indianola, ow 2:20254 
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IRON 
See also TIRON-ALPHA 
IRON-GAMMA 
IRON/BINDING ENERGY 
Core-electron binding energies of the first thirty elements, 2:21094 
TRON/CATALYTIC EEFECTS 
Catalyst for the conversion of hydrocarbons and a method of 
— a fuel gas using the catalyst (Patent; Fe, Cr, and at 
east one of the metals Mo and W on Al2Qs carrier), 2:19501 
IRON/DEGASSING 
Accelerated evolution of hydrogen from metals during plastic 
deformation (Tritium tracer), 2:20536 
IRON/NEUTRON REACTIONS 
Study of the spin-orbit term of the spherical optical model 
potential by large angle fast neutron elastic scattering angular 
distribution measurements, 2:21175 (CONF-760715-P2) 
IRON/OXIDATION 
Reactions of thallium(II) chloride complexes with iron(II) and 
iron(III), 2:20642 
IRON/PITTING CORROSION 
Corrosivity of geothermal brines. Progress oo. for period 
ending June 1976, 2:20550 (ORNL/TM-5688) 
IRON/REDUCTION 
Reactions of thallium(II) chloride complexes with iron(II) and 
iron(III), 2:20642 
IRON/SCREW DISLOCATIONS 
In situ observation by the en electron microscope of 
dynamic dislocation behaviour in the processes of tensile 
deformation and fatigue, 2:20481 
IRON/X-RAY EMISSION ANALYSIS 
Elemental analysis of coal by a x-ray emission 
analysis, 2:19218 (CONF-760539-) 
TRON/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
TRON 55/CALIBRATION STANDARDS 
Development of the National Bureau of Standards low-energy- 
photon-emission-rate radioactivity standards, 2:21209 (CONF- 
760539-) 
TRON 55/RADIATION SOURCES 
Development of the National Bureau of Standards low-energy- 
photon-emission-rate radioactivity standards, 2:21209 (CONF- 
760539-) 
IRON 56/ENERGY LEVELS 
Fluctuation enhancements of compound cross sections for elastic, 
directly coupled, and weakly absorbed channels (Hauser- 
Feshbach theory), 2:21198 (CONF-760715-P1) 
IRON 56 TARGET/NEUTRON REACTIONS 
Direct interactions in neutron inelastic scattering spectra, 2:21171 
(CONF-760715-P2) 
IRON ALLOYS 
See also INCONEL 600 
IRON BASE ALLOYS 


STEELS 
IRON ALLOYS/DISLOCATIONS 
Dislocation interactions with internal coherency stresses in age- 
hardened Cu-Ni-Fe alloys, 2:20486 
IRON ALLOYS/ELECTRONIC STRUCTURE 
Polarized-neutron studies of **? PuP and *4*PuFeo, 2:20512 
(CONF-760601-P2) 
IRON ALLOYS/MAGNETIC PROPERTIES 
Small angle neutron scattering study of a Au-15 at.% Fe alloy, 
2:20514 (CONF-760601-P2) 
IRON ALLOYS/MAGNETIZATION 
Moessbauer effect emission spectroscopy: a useful surface 
technique, 2:20472 (CONF-760539-) 
IRON ALLOYS/STANDARDS 
Nickel-chromium-iron alloy rod and bar (ASME SB-166 with 
additional requirements), 2:20463 (RDT-M-7-4T(Rev.)(4-76)) 
TRON BASE ALLOYS 
See also INVAR 
K 


OVAR 
IRON BASE ALLOYS/CORROSION 
Materials Science Division coal technology seventh quarterly 
report, April-June 1976 (Gasification plant materials), 2:19165 
(ANL-76-111) 
IRON BASE ALLOYS/CORROSION RESISTANCE 
Temperature gradient compatibility tests of some refractory 
metals and alloys in bismuth and bismuth-lithium solutions, 
2:20549 (ORNL/TM-5503) 
TRON BASE ALLOYS/CREEP 
Diffusion creep in binary alloys, 2:20499 
IRON BASE ALLOYS/ELASTICITY 
Elastic constants and electrical resistivity of FesSi (4.2°K to room 
temp), 2:20505 
IRON BASE ALLOYS/ELECTRIC CONDUCTIVITY 
Elastic constants and electrical resistivity of FesSi (4.2°K to room 
temp), 2:20505 


JAPAN/AIR POLLUTION ABATEMENT / 


IRON BASE ALLOYS/MAGNETIC MOMENTS 
Temperature dependence of magnetic moment distribution around 
Mn impurities in iron, 2:20515 (CONF-760601-P2) 
IRON BASE ALLOYS/SCREW DISLOCATIONS 
In situ observation by the high-voltage electron microscope of 
dynamic dislocation behaviour in the processes of tensile 
deformation and fatigue, 2:20481 
IRON COMPOUNDS/RADIOLYSIS 
Kinetics of dissociation of ferric chloride complexes. Stability 
constants of inner- and outer-sphere complexes (Electron 
beams), 2:20649 
TRON ORES 
See also HEMATITE 
MAGNETITE 
IRON ORES/REDUCTION 
Proposals for iron ore reduction on the basis of methane and 
nuclear heat, 2:19748 
IRON OXIDES 
See also HEMATITE 
IRON OXIDES/CHEMICAL PREPARATION 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Final report, preparation and properties of H2S 
absorbents, 2:19155 (FE-2033-14) 
IRON OXIDES/SORPTIVE PROPERTIES 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Final report, preparation and properties of H2S 
absorbents, 2:19155 (EE-2053-14) 
TRON-AIR BATTERIES/RESEARCH PROGRAMS 
Development of an iron-air battery system for electric vehicles. 
Progress report, August 1, 1976-August 31, 1976 (Westinghouse 
Electric Corp. Research and Development Lab., Pittsburgh, 
PA), 2:20183 (TID-27211) 
IRON-ALPHA/PHYSICAL RADIATION EFFECTS 
Cascade annealing: an overview (CASCADE and MARLOWE 
SAaTs), interstitial and vacancy coordinates), 2:20561 (HEDL- 
A- 
IRON-GAMMA/PHYSICAL RADIATION EFFECTS 
Cascade annealing: an overview (CASCADE and MARLOWE 
a S interstitial and vacancy coordinates), 2:20561 (HEDL- 
A-874 
IRON-NICKEL BATTERIES/CATHODES 
Method for making nickel and cadmium electrodes for batteries 
(Patent), 2:20195 
IRRIGATION/SOLAR WATER PUMPS 
Solar irrigation program _ 2:19569 (SAND-76-0594) 
ISLANDS/CONSTRUCTION 
Planning and evaluation parameters for offshore complexes (Mid- 
Atlantic coastal region), 2:20215 (NASA-CR-145040) 
ISOELECTRONIC ATOMS/ENERGY-LEVEL TRANSITIONS 
Radiative decays of the n = 2 states of He-like ions, 2:21091 
ISOTONIC NUCLEI 
(Nuclei having identical number of neutrons; see also specific 
nuclides.) 
ISOTONIC NUCLEI/BETA-PLUS DECAY 
Allowed beta decay of the N=49 isotones, 2:21168 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also LASER ISOTOPE SEPARATION 
ISOTOPE SEPARATION/ION SOURCES 
Method for generating a high-amperage ion current (Patent; 
isotope separation, uraniumion souce), 2:19470 
ISOTOPE SEPARATION/ULTRACENTRIFUGATION 
Plasma rotation by electric and magnetic fields in a discharge 
cylinder, 2:21333 
ISOTOPE SEPARATION PLANTS/CLEANING 
Method of treating solid and powdery depositions in plants for the 
treatment of UF¢, 2:19338 
ISOTOPE SEPARATION PLANTS/MATERIALS 
Steel's contribution to nuclear power: its problems and promise, 
2:19333 
ISOTOPE SEPARATION PLANTS/SAFEGUARDS 
Development of a safeguards system for containment and 
surveillance at uranium enrichment plants, 2:19455 
ISRAEL/REACTOR LICENSING 
Quality assurance for nuclear power plants licensing aspect, 
2:19814 (IA-LD-2-104) 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAPAN/AIR POLLUTION ABATEMENT 
NO/sub x/ abatement for stationary sources in Japan. Final 
report, Jul 1974-Mar 1975, 2:20834 (PB-250586) 





JAPAN ATR FUGEN 


SO: abatement for stationary sources in Japan. Final report, Jul 
1974-Mar 1975, 2:20833 (PB-250585) 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN POWER DEMONSTRATION REACTOR 
See JPDR REACTOR 
JATR REACTOR/LOSS OF COOLANT 
SENHOR-II - a computer code for loss-of-coolant accidents of 
pressure tube type reactors, 2:20110 
JET ENGINE FUELS/CHEMICAL ANALYSIS 
Analysis of chitin in contaminated fuels. Final report Dec 1973-Jul 
1975, 2:19286 (AD-A-020298) 
JET ENGINE FUELS/COMBUSTION PRODUCTS 
Effect on fuel properties of performance of a single aircraft 
turbojet combustor, 2:20417 (N-75-32120) 
JET ENGINE FUELS/FLAMMABILITY 
U.S. Army helicopter modified fuel development program: review 
of oases and gelled fuel studies. Final report, 2:19287 (AD- 
A 
JET ENGINE FUELS/PERFORMANCE TESTING 
Effect on fuel properties of performance of a o? aircraft 
turbojet combustor, 2:20417 (N-75-32120) 
JET ENGINE FUELS/RESEARCH PROGRAM: 
U.S. Army helicopter modified fuel fnew mona program: review 
of a03848) and gelled fuel studies. Final report, 2:19287 (AD- 
A-023848 
JET ENGINE FUELS/WATER REMOVAL 
100-gpm electrokinetic fuel decontaminator. Final technical 
rt, 2:19285 (AD-A-018465) 
JET TOKAMAK/PLANNING 
Europe's great fusion experiment, 2:21398 
JFER ‘OR 
See JOYO REACTOR 
JMTR REACTOR/NEUTRON FLUX 
Effect of the neutron spectrum in evaluation of the fast neutron 
7 a 2:19870 (JAERI-M-6205) 


See also WELDED JOINTS 
JOINTS/THERMAL SHOCK 
Temperature-insensitive connection of a pipe with a container 
(Patent), 2:20674 
JOYO REACTOR/REACTOR CHARGING MACHINES 
~~ OTe facility of the Japan experimental fast reactor 
te) 
JOYO REACT OR/REACTOR COOLING SYSTEMS 
Problems of sodium piping design and construction, 2:19790 
JOYO REACTOR/REMOTE HANDLING EQUIPMENT 
Fuel handling facility of the Japan experimental fast reactor 
‘Joyo’, 2:19789 
JPDR REACTOR/REACTOR CORES 
Burnup analysis of the power reactor. 2. fey: of core 
performance of JPDR-1 by FLORA, 2:19661 (JAERI-M-6233) 
JUNCTIONS 
See JOINTS 
JUPITER PLANET/MAGNETOSPHERE 
‘one sheet in Jupiter's magnetosphere, 2:21074 (N-76- 


K 


K01 
- See KAONS NEUTRAL SHORT-LIVED 


See KAONS NEUTRAL LONG-LIVED 
KAON MINUS-PROTON INTERACTIONS/CROSS SECTIONS 
Cross sections and charged multiplicity distributions for 7p p and 
K~ p interactions at 147 GeV/c (Scaling), 2:21127 
KAON MINUS-PROTON INTERACTIONS S/ELASTIC 
SCATTERING 
Hadron-proton elastic scattering at 50, 100, and 200 GeV/c 
a (Momentum dependence, differential cross sections), 
Impact- Sages analysis of elastic scattering from 50 to 175 
GeV/c, 2:21130 
KAON MINUS-PROTON INTERACTIONS/MULTIPLE 
PRODUCTION 
Cross sections and charged multiplicity distributions for wp p and 
K™ p interactions at 147 GeV/c (Scaling), 2:21127 
KAON PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Hadron-proton elastic scattering at 50, 100, and 200 GeV/c 
_— (Momentum dependence, differential cross sections), 
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Impact-parameter analysis of elastic scattering from 50 to 175 
eV/c, 2:21130 
KAONS NEUTRAL LONG-LIVED/DECAY 
Experimental study of K°/sub L/ yields zi tp/ and other rare 
lecay modes (Branching ratios, CP conservation, upper limits), 
2:21121 
KAONS NEUTRAL SHORT-LIVED/DECAY 
Right-hand currents and the AT=1/2 rule in nonleptonic decays 
nase — e ae 2 2 ve 


IEARCH CENTER 
oo KERNFORSCH UNGSZEN TRUM KARLSRUHE 
KEMA SUSPENSION TEST REACTOR 
See KSTR REACTOR 
KENTUCKY/COAL INDUSTRY 
Eastern Kentucky coal industry: an economic analysis, 2:19257 
(PB-251199) 
Kentucky coal reserves: effects on coal industry structure and 
output. Interim report, 2:19256 (PB-250785) 
Kentucky energy resource utilization program. Quarterly progress 
report, 1 Apr-30 Jun 1975, 2:19151 (PB-250687) 
KENT UCKY /ENERGY SOURCES 
Kentucky energy resource utilization program. Quarterly progress 
report, 1 Apr-30 Jun 1975, 2:19151 (PB-250687) 
ae on lea ZZENTRUM KARLSRUHE/RESEARCH 


Report on the activities of the institutes and departments in 1975, 
2:21467 (KFK-2275) 
IRRNKRAFTWERK PHILIPPSBURG-1 
See PHILIPPSBURG-I REACTOR 
KERNKRAFTWERK RWE-BAYERNWERK 
See RWE-BAYERNWERK REACTOR 
KERNKRAFTWERK WUERGASSEN 
See WUERGASSEN REACTOR 
KEROSENE/COMBUSTION KINETICS 
Ignition and propagation rates for flames in a fuel mist. Interim 
welll rt, Jul 1974-Jan 1975, 2:20668 (AD-A-017786) 
K 


See also TTA 
KETONES/FLUORESCENCE 
Energy dependence of the nonradiative electronic relaxation in 
camphorquinone vapor, 2:20643 
KETONES/HYDROLYSIS 
— III. Basic hydrolysis of phenylcinnamalone, 


KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS = TIONS 
KKP-1 PHILIPPSBURG REACTO 
See PHILIPPSBURG-1 REACTOR 
KNK REACTOR 
Benelux-German fast reactor programme, 2:19806 
KNK-2 REACTOR/REACTOR LI SING 
Notice of the public announcement of the 2nd amendment to the 
2nd partial licence for the expansion of the KNK II, 2:19756 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOMPAKTE NATRIUMGEKUEHLTE REAKTOR 
See KNK REACTOR 
KOVAR/STRESS CORROSION 
Metallurgical analysis of stress-corrosion cracking of Kovar 
package lead, 2:20717 
KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KRYPTON/AUTOIONIZATION 
Photoionization studies of the Kr2 and Arz van der Waals 
molecules (Ionization potential — yield, au), 2:21092 
YPTON/ELECTRON-ATOM COLLIS ONS 
a emissions from mixtures of tis with the noble gases, 
1107 
KRYPTON/ION-ATOM COLLISIONS 
Observation of Auger transitions in a quasimolecule, 2:21100 
KRYPTON/PHOTOIONIZATION 
Photoionization studies of the Kr2 and Are van der Waals 
molecules (Ionization potential, photoion yield, au), 2:21092 
KRYPTON 84 REACTIONS/INELASTIC SCATTERING 
ee probabilities for high-spin states in 7°*Th, 
KRYPTON 85/RADIOACTIVE WASTE DISPOSAL 
— —— in reprocessing plants, 2:19369 (AED-Conf-75- 
KRYPTON 85/RADIOACTIVE WASTE PROCESSING 
Present status of rare gas release control, 2:19403 (KURRI-TR- 


127) 
KRYPTON 85/SEPARATION PROCESSES 
toe tion in reprocessing plants, 2:19369 (AED-Conf-75- 
KRYPTON 85 TARGET/NEUTRON REACTIONS 
Neutron cross sections of the isomeric nuclei Kr®, Sr®’, and Nb* 
(Hauser-Feshbach Theory), 2:21173 
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KRYPTON 86 REACTIONS/INELASTIC SCATTERING 
High-spin states of '”* '7°Yb studied in Coulomb excitation with 
Kr and Xe beams, 2:21181 
KRYPTON FLUORIDES/ELECTRONIC STRUCTURE 
The electronic states of KrF, 2:21085 
KRYPTON FLUORIDES/FLUORESCENCE 
Theoretical modeling of the KrF fluorescence spectrum, 2:20640 
(UCRL-78410) 
KRYPTON FLUORIDES/STIMULATED EMISSION 
The electronic states of KrF, 2:21085 
KRYPTON IONS/ION-ATOM COLLISIONS 
Observation of Auger transitions in a quasimolecule, 2:21100 
KS-150 REACTOR 
BOHUNICE A-1 REACTOR 
KSTR REACTOR/REACTOR OPERATION 
Aqueous homogeneous suspension reacto: 4 ae. Ree 
the 4th quarter and the year 1974, 2: 20033 (I S-mf-3180) 
Aqueous homogeneous sus m reactor project. Report over 
the year 1975, 2:20034 (INIS-mf-3181) 


L 


LABELLED COMPOUNDS 
See also RADIOPHARMACEUTICALS 
TRITIUM COMPOUNDS 
LABELLED COMPOUNDS/TISSUE DISTRIBUTION 


Coded aperture imaging in nuclear medicine: review and update, 
2:20937 (CONF-760539-) 
LABORATORY ANIMALS/BIOLOGICAL RADIATION 
EFFECTS 


Dose-response curves and their modification by ific 
mechanisms (Radioinduced neoplasms), 2: 
Inferences on radiation carcinogenesis revealed by selected studies 
in animals, 2:21011 
LAKE ERIE/THERMAL POLLUTION 
Food selection and feeding relationships of yellow perch ‘Perca 
flavescens’ (mitchell), white bass ‘Morone chrysops’ 
(rafinesque), freshwater drum ‘Aplodinotus grunniens’ 
(rafinesque), and goldfish ‘Carassius auratus’ (linneaus) in 
western Lake Erie. Interim report, 2:20896 (PB-251208) 
LAKE MICHIGAN/AQUATIC ECOSYSTEMS 
Effect of arsenic and cadmium on the growth rate and nutrient 
SPL) rates of Asterionelia formosa, 2:20882 (ANL-75- 
60( 
Fish species composition, density-distribution NL 75-66 
impingement during upwelling, 2:20875 ae LS OOP 3)) 
Plume residence and toxic material accumulation (Thermal 
effluent effects on growth rate and ™7Cs wane by trout), 
2:20893 (ANL-75. .3)) 
LAKE MICHIGAN/COPEPODS 
Utilization of diatoms as a food source by calanoid copepods and 
the abundance and distribution of zoodetritus in southeastern 
Lake Michigan, 2:20873 (ANL-75-60(Pt.3)) 
LAKE MICHIGAN/DIATOMS 
Utilization of diatoms as a food source by calanoid copepods and 
the abundance and distribution of zoodetritus in southeastern 
Lake Michigan, 2:20873 (ANL-75-60(Pt.3)) 
LAKE MICHIGAN/ECOLOGY 
Radiological and Environmental Research Division annual egew 
January-December 1975. Part III. Ecology, 2:21019 (A 5- 


60(Pt.3)) 
LAKE MICHIGAN/MINERAL CYCLING 
Biological utilization and regeneration of silicon in Lake 
Michigan, 2:20881 (ANL-75-60(Pt.3)) 
LAKE MICHIGAN/PHYTOPLANKTON 
Seasonal development of phytoplankton ions in offshore 
Lake Michigan in 1975, 2:20871 (ANL-7 3)) 
LAKE MICHIGAN/RADIATION MONITORING 
Association of transuranic elements with lacustrine sediments 
(Fallout **°Pu, *Pu, and **! Am diffusion in Lake Michigan), 
2:20891 (ANL-75-60(Pt.3)) 
LAKE MICHIGAN/WATER POLLUTION 
Radiological and Environmental Research Division annual ae 
January-December 1975. Part III. Ecology, 2:21019 (ANL-75- 


60(Pt.3)) 
LAKE nap em tiga: tna neg 
Vertical distribution, composition, and abundance of crustacean 
re eee ee ae 
~ - ecanene 3)) 


“a TOMOGRAPH Y 
LAMPF LINAC/BEAM INJECTION 
ey the injector complex at LAMPF, 2:20753 (LA-UR-76- 


LASER RADIATION/OPTICAL SYSTEMS / 


LAMPF LINAC/ELECTRIC FIELDS 
Effect of perturbation in low 8 proton accelerating structures, 
2:20733 (LA-UR-76-2035) 
Medi nBecnay Phasies ~~ Progress Jul 
jum- By gram. rt, May 1-July 
31, 1976, 2:20732 (LA-655% PR) Bass , 
go 
jum- gram. Progress rt, May 1-. 
31, 1976, 2:90732 A-6553-PR) ei . , 
Neutron physics at LAMPF (Yields, ae cross sections, 
460 to MeV elastic scattering, oes and 
ws, f aa (CONF-7: 1S-P ) 


See also ACID MINE DRAINAGE 
LAND POLLUTION/DATA PROCESSING 
Estimation of spatial pattern for environmental contaminants 
(Application to distribution of *°Pu, *Pu, and **!Am in 
7D" soil samples at Nevada Test Site), 2:20864 (BNWL-SA- 
LAND RECLAMATION 
Earth resources management for regional development. Final 
report, 2:20379 (PB-250723) 
RECLAMATION/ 


— en and strip-mined coal production in Appalachia, 
LAND USE 

Air pollution and urban land use policy, 2:20827 (PB-249122) 

Electric utilities and — shock: choice or chance, 2:20314 
LAND USE/FINANCIN' 

Options for cost coe implementation and OM and R cost 
sharing for Federal and federally assisted water and related land 
programs. Part 5A, 2:20291 (NP-21223P5A) 

Options for cost sharing: implementation and OM and R cost 
sharing for Federal and federally assisted water and related land 

yore Part 5B, 2:20292 2 (NP-21223PSB) 
LAND ‘GOVERNMENT POLICIES 


Options for cost sharing: implementation and OM and R cost 
sharing for Federal and federally assisted water and related land 
programs. Part 5A, 2:20291 (NP. 21223PSA) 

Options for cost sharing: implementation and OM and R cost 
sharing for Federal a federally assisted water and related land 

~ . Part 5B, 2: — (NP-21223P5B) 
SE/LEGISLATIO 

Agricultural Resources — a Act of 1976. Report to 

accompany S. 2081, 2:20221 
LAND US AGEMENT 

Overview and critical evaluation of the relationships between land 
use and energy conservation. Executive summary, 2:20252 
(FEA/D-76/236) 

LAND USE/SOCIO-ECONOMIC FACTORS 

Revision, 2:20897 

LANGEVIN EQUATION/FLUCTUATIONS 
Force-velocity cross correlations and the Langevin equation, 
2:21232 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
COMPOUNDS/MOLECULAR STRUCTURE 
Investigation of the systems LaNisHsub(x) and LaNis Dsub(x) by 
roton and deuteron nuclear magnetic resonance, 2:20607 
LANTHANUM HYDRIDES/MOLECULAR STRUCTURE 
Investigation of the systems LaNisHsub(x) and LaNisDsub(x) by 
roton and deuteron nuclear magnetic resonance, 2:20607 
FUSION REACTORS/DESIGN 
tual cane study for a laser fusion hybrid, 2:21390 
(UCRL-78682 
LASER FUSION REACTORS/THERMONUCLEAR FUELS 

Condensation of hydrogen isotopes in laser fusion targets, 2:21447 

ee of mounting a fuel pellet in a laser-excited fusion reactor, 
2:214 

LASER IMPLOSIONS 
Laser com sheaths, 2:21462 
LASER ONS. LASMA DIAGNOSTICS 
Measurement of Faraday rotation in the Implosion Heating 
Experiment, 2:21292 
LASER ISOTOPE SEPARATION 
ay = Soo of the a for heavy water production via laser 
tion. Final report, 1 April-30 September 1976, 
2:19471 219471 (600-2478-2) 
TERIALS/PHYSICAL RADIATION EFFECTS 

pe es in cadmium telluride: Estimates for damage thresholds, 

2:20704 


LASER RADIATION/BIOLOGICAL EFFECTS 
Thermal model of laser-induced eye damage. Final report, Oct 
197 1974, 2:20991 (AD-A-017201) 
LASER IATION/OPTICAL SYSTEMS 
iption of a method proposed for the decoupling of laser 
ampli and for the tion of short pulses by means of a 
fast rotating mirror, 2:21450 (IPP-4/86) 





LASER-PRODUCED PLASMA/BEAM INJECTION HEATI/ 


LASER-PRODUCED PLASMA/BEAM INJECTION HEATING 
Ammonia-pellet generation system for the Baseball II-T target 
lasma experiment, 2:21268 
LASER-PRODUCED PLASMA/DATA ACQUISITION 
Implementation of a multicrate CAMAC serial highway for data 
acquisition on the ARGUS laser, 2:21283 (UCRL-78432) 
LASER-PRODUCED PLASMA/DISTRIBUTION FUNCTIONS 
Hydrodynamics of a laser-produced plasma incorporating the 
kinetics of the particles produced in the — reaction, 2:21457 
LASER-PRODUCED PLASMA/HOLOGRAPH 
Hologaphy of a COs laser generated plasma, 2: 1274 (CLM-R- 


154) 
LASER-PRODUCED PLASMA/HOT PLASMA 
The disintegration and vaporization of plastic targets irradiated by 
high-power laser pulses, 2:21339 
LASER-PRODUCED PLASMA/HYDRODYNAMICS 
Hydrodynamics of a laser-produced plasma incorporating the 
kinetics of the particles produced in the fusion o. 2:21457 
LASER-PRODUCED PLASMA/ION ACOUSTIC WA 
Energy flux limitation by ion acoustic turbulence in “te fusion 
schemes, 2:21382 
LASER-PRODUCED PLASMA/NEUTRON SPECTRA 
DT ion temperature determined from the neutron ener; 
spectrum of laser fusion targets, 2:21453 (UCRL-784 3) 
LASER- PRODUCED PLASMA/OPTICAL EQUIPMENT 
Interpulse interference and passive laser pulse sha ne: a 20703 
LASER-PRODUCED PLASMA/PLASMA DIAG 
Interpretation of the spatial and spectral intensities Yo aon 
thick werperee lines emitted from a spherical laser-heated 
plasma, 2:21295 
LASER-PRODUCED PLASMA/REVIEWS 
Nuclear fusion by laser radiation, 2:21455 
LASER-PRODUCED PLASMA/SCALING LAWS 
ar and scaling laws of laser-driven ablative implosions, 


LASER. PRODUCED PLASMA/SUPERSONIC FLOW 
Propagation of plane supersonic radiation waves, 2:21458 
LASER-PRODUCED PLASMA/THERMONUCLEAR 
REACTIONS 
Extremal physical conditions in thermonuclear combustion 
initiated by a laser beam, 2:21338 
Hydrodynamics of a laser-produced plasma incorporating the 
kinetics of the particles produced in the fusion reaction, 2:21457 
LASER-PRODUCED PLASMA/TWO-DIMENSIONAL 
CALCULATIONS 
Two-dimensional Lagrangean code for laser-produced plasma 
applications. Pt. 1. Crater formation in plane targets, 2:21451 
(IPP-4/135) 
LASER-PRODUCED PLASMA/ULTRAVIOLET RADIATION 
Absolute measurements of photon flux from a laser plasma in the 
region of vacuum ultraviolet, 2:21285 
LASER- PRODUCED PLASMA/X-RAY SPECTRA 
Zone plate coded imaging of laser compressed targets, 2:21454 
(UCRL-78433) 
LASER-RADIATION HEATING 
Application of the relativistic electron beams originating in the 
discharges of plasma focus type for the combined laser-REB 
plasma heating, 2:21256 
Laser compression of glass sheaths, 2:21462 
LASER-RADIATION HEATING/PLASMA EXPANSION 
Effect of radial expansion of the laser heating of a magnetically 
confined plasma, 2:21267 
LASER-RADIATION HEATING/REVIEWS 
Nuclear fusion by laser radiation, 2:21455 
LASER-RADIATION HEATING/THERMAL CONDUCTION 
Concentric conduction-type thermal wave moving in plasma at a 
constant speed, 2:21244 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
GAS LASERS 
NEODYMIUM LASERS 
hom + ane switching of a pulsed charged oil filled spark gap, 
LASERS/ELECTRIC DISCHARGES 
Surface discharge UV arc sources for laser excitation. Final 
report, 2:20686 (BMI-1960) 
LASERS/ELECTRIC PROBES 
Inexpensive shielded dV/dt probe for high voltage laser 
applications, 2:20693 (SAND-76-0555) 
LASERS/GAMMA RADIATION 
Possibility of using the y-quanta anomalous transmission effect for 
amplifying confined beams in y-laser, 2:20697 
LASERS/RESEARCH PROGRAMS 
Laser-fusion research progress report, January-June 1976 
(Oxygen, HF, iodine), 2:20691 (SAND-76-0357) 
LATEX/BIOSYNTHESIS 
Electron microscopy of hydrocarbon production in green plants, 
2:20931 (LBL-4789) 
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LATEX/PHOTOSYNTHESIS 
Electron ee of hydrocarbon production in green plants, 
2:20931 (LBL-4789) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY/RESEARCH 
PROGRAMS 
Accelerator Division annual report, January-December 1975, 
2:20735 (LBL-5370) 
WRENCE LIVERMORE LABORATORY/CDC COMPUTERS 
How to use the CDC 6600 G-machine from a remote terminal, 
2:21515 (UCID-30095) 
LAWRENCE LIVERMORE LABORATORY/COMPUTER 
NETWORKS 
CTR computer network, 2:21480 (LBL-5315) 
Shared mass storage for 9 hosts, 2:21519 (UCRL-78672) 
LAWRENCE LIVERMORE LABORATORY/PLANNING 
The Plan. A facilities planning sourcebook (Concepts for future 
development of ti 2:21470 (TID-27212) 
LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 
Energy and technology review, 2:21471 (UCRL-52000-76-9) 
Energy and Resource Planning Group annual report for FY 1976 
(Using Stanford Research Institute Energy Model), 2:20206 
(UCRL-50029-76) 
LEAD/CHARGED-PARTICLE TRANSPORT 
Comparison of the LLL HANDYL76 code with three Stanford 
Linac experiments (185 MeV to 1 GeV; for CDC 7600 
computer), 2:21204 (UCID-17193) 
LEAD/DIFFUSION 
Surface tension induced convection in encapsulated liquid metals 
in microgravity: Apollo-Soyuz test project experiment No. MA- 
041 (Pb/Pb-0.05 at. % Au liquid diffusion couple), 2:20519 
(ORNL-TM-5480) 
LEAD/FATIGUE 
—— of lead in the normal and superconducting states, 
2: 


LEAD/MUONIC ATOMS 
Measurement of electron screening in muonic lead, 2:21097 
LEAD/PIONIC ATOMS 
New determination of the 7p mass from pionic-atom transition 
energies, 2:2112 
LEAD/PROXIMITY EFFECT 
Tomasch effect and superconducting proximity, 2:21231 
LEAD/RADIATION ABSORPTION ANALYSIS 
Radioisotope immersion probe for continuous or discrete 
measurements of sulphur in crude oils and lead in refinery 
products, 2:19288 (CONF-760539-) 
LEAD/SUPERCONDUCTIVITY 
arene of metal and metal-polymer organosols, 
14 


LEAD/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
LEAD 214/AEROSOL MONITORING 
Study of uranium mine aerosols, 2:19439 (CEA-R-4743) 
LEAD ALLOYS 
See also LEAD BASE ALLOYS 
LEAD ALLOYS/PHASE STUDIES 
Quantitative thermal analysis. Possibilities for evaluating the 
quantitative thermal analysis of binary systems, applied to 
enthalpy measurements performed on lead/cadmium alloys, 
2:20478 (IS-Trans-95) 
LEAD ALLOYS/SUPERCONDUCTIVITY 
ee of metal and metal-polymer organosols, 
14 


LEAD ALLOYS/YIELD STRENGTH 
Change of yield stress fom alfove 28050 the peneentames 
transition in lead-indium al 
LEAD BASE ALLOYS/DIFFUSION 
Surface tension induced convection in encapsulated liquid metals 
in rity, sere Apollo-Soyuz test project experiment No. MA- 
05 at. % Au liquid diffusion couple), 2:20519 
(ORNL-TM. 5480) 
LEAD COMPOUNDS/DECONTAMINATION 
Therapy of metal poisoning (Lead compounds, plutonium 
Pye oe © , 2:21015 (ANL-76-99) 
LEAD COMPOUNDS /TISSUE DISTRIBUTION 
Therapy of metal poisoning (Lead compounds, plutonium 
ee 2:21015 (ANL~ 76-99) 
LEAD COMPOUNDS/TOXICITY 
Therapy of metal poisoning (Lead compounds, plutonium 
isotopes), 2:21015 (ANL-76-99) 
LEAD N TES/BIOLOGICAL EFFECTS 
Effects of mercury, cadmium, and lead salts on regeneration and 
ecdysis in the fiddler crab, Uca pugilator, 2:21023 
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LEAD OXIDES/TRANSITION TEMPERATURE 
Superconductivity of polar multi-valley semiconductors and 
semimetals, 2:21229 
LEAD-ACID BATTERIES/COMPARATIVE EVALUATIONS 
Technical anal 2:20198 rh B-251490) 
LEAD-ACID BA 
Lead-acid battery load Gedian confi tion: Gould presentation 
(20-MW, 200-MWh system), 2:20182 (PB-251490) 

State-of-the-art design study of a lead-acid load leveling battery: 

the ESB concept, 2: 20181 (PB-251490) 
LEAD-ACID BATTERIES/DESIGN IGN 

Lead-acid battery load leveling configuration: Gould presentation 
(20-MW, 200-MWh — 2:20182 (PB-251490) 

New lead-acid battery +" ‘or utility peaking and 
load leveling applications ( of 100-MWh facility), 20180 
(PB-251490) 

Report on an engineering study of a 20-MW, 200-MWh lead-acid 
yr! Aimee storage demonstration plant, 2:20197 (PB- 

State-of-the-art ——- study of a lead-acid load leveling battery: 
the ESB con :20181 Soe 

LEAD-ACID BA’ ATEERIES/ECO MICS 

Capital cost credits for Sombre eae storage: comments on 
workshop results and discussions, 2:20192 (PB-251490) 

Economic analysis, 2:20199 (PB-251490) 

/INVERTERS 


LEAD-ACID BATTERIES 
Power — equipment for storage batteries, 2:20200 (PB- 
14 


LEAD-ACID BATTERIES/MEETINGS 
Near-term energ > technologies: the lead-acid battery. A 
compilation of workshop papers presented on November 18-19, 


1975 — 18-19, 1975, Palo Alto, CA), 2:20178 (PB- 
2514! 
LEAD-ACID BATTERIES/PLANNING 
Near-term utility energy-storage technologies. I. Workshop on the 
lead-acid battery: workshop objectives, 2:20179 (PB-251490) 
LEAD-ACID BATTERIES/RESEARCH PROGRAMS 
arnt progress notes, 1 April 1974-30 June 1974, 2:20172 (AD- 
22 


Quarterly S Bskis) ress notes, 1 January 1975-31 March 1975, 2:20175 
(AD-B 
Quarterly pro; me notes, 1 October 1975-31 December 1975, 
2:20176 (AD- 796) 
LEAD-ACID BATTERIES/REVIEWS 
Lead-acid storage batteries for load leveling (Summary of basic 
concepts and ym characteristics), 2:20171 (PB-251490) 
ES/LEGA L ASPECTS 


Legal as; ope ~ coal leasing in Illinois, 2:20304 
ARE FIT/ RITHMS 
“Saas chisquare kinematic fitting pocoapen applicable to 
multiwire proportional chambers, 2:20779 (LA-6573-MS) 
LEUKEMIA 
Genetic evidence for a product of the Fv-1 locus that transfers 
resistance to mouse leukemia viruses, 2:20941 
LEUKEMIA/RADIOINDUCTION 
Pathways in murine radiation leukemogenesis-coleuke 
2:21003 
— toxicity in dogs (Gamma radiation), 2:20993 (ANL-76- 


LEUKEMIA VIRUS 
See ONCOGENIC VIRUSES 
LEUKEMOGENESIS/ETIOLOGY 
erty common among persons at high risk of leukemia, 
LEUKEMOGENESIS/GENETIC CONTROL 
Chromosomal localization of an endogenous murine leukemia viral 
genome in the AKR mouse, 2:2092: 
Regulatory genes influencing the response to endogenous 
leukemia viruses, 2:20923 
UKEMOGENESIS/RADIOINDUCTION 
a common among persons at high risk of leukemia, 
2: 
Radiation activation of endogenous leukemia viruses in cell 
culture: acute x-ray irradiation, 2:20970 
LEUKOCYTES 
See also LYMPHOCYTES 
NEUTROPHILS 
LEUKOCYTES/BLOOD FORMATION 
Concepts and observations on the 0043 (BN of ear 


, 2:20945 (BNL-21838 
LI-D TED ¢ CEI DEFECTORS/EFFI CIEN : 


Germanium anaes efficiency ae Sith NBS standards, 
2:20758 (CONF-760539-) 
LIFE SPAN/BIOLOGICAL RADIATION EFFECTS 
Neutron and -ra prop Rap 2:20994 (ANL-76-99) 
LIFE SPAN/DELAYED IN EFFECTS 
Neutron and -ray toxicit i 2 = 20994 (ANL-76-99) 
_ te hniques f Soaal ee 
ransport techniques for g the elastic we 
energetic electrons. Interim report, 2:21163 SAD AO 8365) 





LIQUID WASTES/ULTRACENTRIFUGATION / 


LIGHT NUCLEI/NEUTRON REACTIONS 
Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 
LIGHT SOURCES/DESIGN 
Stable light pulser for gain stabilizing photomultiplier tubes 
(741 Am source oS on CsI crystal), 2:20770 
LIGHT SOURCES/SAFETY STANDARDS 
Classification of radioactive self-luminous light sources, 2:19490 
LIGHTING SYSTEMS/ENERGY CONSERVATION 
Proposed energy conservation contingency plan: emergency 
restrictions On illuminated advertising and certain gas lighting. 
Economic impact analysis. Environmental impact assessment. 
Contingency plan No. 5, 2:20253 (FEA/H-76/434) 
LIMBS/BIOLOGICAL REGENERATION 
— between molting and regeneration in the land crab, 


LINACS 
See LINEAR ae TORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
SUPERHILAC 
LINEAR ACCELERATORS/BEAM PRODUCTION 
Choice of initial operati ~ parameters for — average current 
linear accelerators, 2:20744 (BNL-21799 
LINEAR ACCELERATORS/DESIGN 
Electronuclear conversion of fertile to fissile material, 2:20667 
(UCRL-52144) 
LINEAR ACCELERATORS/ELECTRIC FIELDS 
MESSYMESH: an improved version, 2:20745 (CONF-760942-16) 
LINEAR ACCELERATORS/USES 
Applications of linear accelerators, 2:20734 (LA-UR-76-2062) 
Practical program for the production of medical radio-nuclides 
with a 200-MeV proton linac (Brookhaven Linac Isotope 
Producer (BLIP)), 2:20728 (BNL-21836) 
Proposed Brookhaven accelerator-based neutron generator, 
2:20727 (BNL-21834) 
LINEAR PROGRAMMING/ALGORITHMS 
Implementation and application of a nested decomposition 
algorithm, 2:21473 (BNL-21396) 
LINEAR THETA PINCH DEVICES/PLASMA 
MACROINSTABILITIES 
Application of the finite element method to studies of 
ty er stability. Part I. The linear pinch, 2:21341 (AD- 
1 
LINEAR THETA PINCH DEVICES/SWITCHES 
Simple, solid dielectric start switch, 2:21428 
LINEAR Z PINCH DEVICES/NEUTRON SPECTRA 
Recent progresses in gas-embedded Z-pinch and neutron 
roduction, 2:21330 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID CRYSTALS/MOLECULAR MODELS 
Carbon-13 NMR studies of liquid crystals, 2:20604 (LBL-4506) 
LIQUID CRYSTALS/ORIENTATION 
Carbon-13 NMR studies of liquid crystals, 2:20604 (LBL-4506) 
LIQUID CRYSTALS/SPIN-LATTICE RELAXATION 
Carbon-13 NMR studies of li or ae 2:20604 (LBL-4506) 
LIQUID FUELS/COMBUSTI 
Ignition and propagation rates for oy in ne fuel mist. Interim 
LIQUID FUE Jul Hepa 1975, 2:20668 (AD-A-017786) 
LS/ 


“aa code of the effects of various input factors on the 
roduction of gasoline-plus-distillate and heavy oil-plus naptha 
rom western coals, 2:19202 (CONF-760682-1) 

LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/CONVECTION 
Surface tension induced convection in encapsulated liquid metals 
in microgravity: Apollo-Soyuz test project experiment No. MA- 
041 (Pb .05 at. % Au liquid diffusion couple), 2:20519 
(ORNL-TM-5480) 
LIQUID PENETRANT INSPECTION 
Studies on fluorescing magnetic powder (Laboratory 6.22) 
(Simulation of es cycle by stirring apparatus), 2:20712 
(ORNL-tr-4 
UID WASTES 
See also WASTE WATER 
LIQUID WASTES/DECONTAMINATION 
Analytical method for determination of the decontamination 
factor of an evaporation plant for radioactive waste water, 
2:19412 
Remarks on the evaporation of radioactive waste waters: problems 
and solutions, 2:1 
LIQUID WASTES/ULTRACENTRIFUGATION 
Oily 4 water treatment with a tubular ultrafiltration system, 
2:19283 





LITHIUM/BINDING ENERGY / 


LITHIUM/BINDING ENERGY 
The theoretical determination of the B 'Pi/sub u/ potential 
energy curve for Liz, 2:21 
LITHIUM/INTERATOMIC FORCES 
The theoretical determination of the B 'Pi/sub u/ potential 
energy curve for Liz, 2:21096 
LITHIUM/SOLVENT PROPERTIES 
Theory of hydrogen in liquid and solid metals (Solvation energy; 
potential raves be surface), 2:20507 (AERE-TP-644) 
LITHIUM 6 ET/NEUTRON REACTIONS 


Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 

Neutron standards and their application, 2:21162 (CONF-760715- 
P2 


Structure studies of 7Li, *Li, ''B and '*B from elastic scattering 
of neutrons, 2:21164 (CONF-760715-P2) 
LITHIUM 7/AVAILABILITY 
Shortage of highly enriched lithium-7, 2:19711 
LITHIUM 7 TARGET/NEUTRON REACTIONS 
Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 
Structure studies of Li, *Li, ‘1B and '*B from elastic scattering 
of neutrons, 2:21164 (CONF-760715-P2) 
LITHIUM ALLOYS/CORROSIVE EFFECTS 
Temperature gradient compatibility tests of some refractory 
metals and alloys in bismuth and bismuth-lithium solutions, 
2:20549 (ORNL/TM-5503) 
LITHIUM ALLOYS/CRYSTAL LATTICES 
Internal friction of alumi ium-lithium alloys (State of 
Li in AI lattice; interstitials), 2:20485 (SAND-76-6035) 
LITHIUM COMPOUNDS/RADIOLYSIS 
Tritium in inorganic compounds of lithium, 2:20615 (ERDA-tr- 
218) 
LITHIUM HYDRIDES/SPECTRA 
Vector method for —— scale configuration interaction problems, 
2:20639 (UCRL-52178) 
LITHIUM SILICATES/FABRICATION 
Solid electrolyte for fuel elements (Patent; lithium 
aluminosilicate), 2:20348 
LITHIUM SILICATES/ORDER-DISORDER 
TRANSFORMATIONS 
NMR relaxation in the superionic conductor B-LiAISiO,, 2:20608 
LITHIUM-SULFUR BATTERIES/COMPARATIVE 
EVALUATIONS 
Lightweight laser designator battery evaluation tests. Final report, 
2:20189 (AD-A-019511) 
LITHIUM-SULFUR BATTERIES/DESIGN 
Lithium/metal - sulfur advanced batteries, 2:20177 (ERDA-76- 


136) 
LITTER SIZE/BIOLOGICAL RADIATION EFFECTS 
Reproductive ability of female dogs (beagles) surviving a single, 
midlethal, whole-body x-ray exposure, 2:21006 
LIVER/NEOPLASMS 
Carcinogenesis (Uv radiation, gamma radiation, neutrons), 2:20995 
(ANL-76-99) 
LIVER/RADIONUCLIDE KINETICS 
Therapy of metal poisoning (Lead compounds, plutonium 
aoe ), 2:21015 (ANL-76-99) 


See DOMESTIC ANIMALS 
LMFBR TYPE REACTORS 
See also BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
JOYO REACTOR 
PFR REACTOR 
PHENIX REACTOR 
RAPSODIE REACTOR 
LMFBR TYPE REACTORS/AIR CLEANING SYSTEMS 
Evaluation of alternative air cleaning systems for emergency use 
in LMFBR plants, 2:20072 (HEDL-SA-1091-FP) 
LMFBR TYPE REACTORS/BIBLIOGRAPHI 
Liquid Metal Fast Breeder Reactors, January 1975-June 1976. A 
bibliography, 2:19780 (TID-3333-S3) 
LMFBR TYPE REACTORS/BOILING DETECTION 
Electroacoustic converter with magnetostrictive elements (Patent; 
LMFBR), 2:19795 
LMFBR TYPE REACTORS/CONTAINMENT BUILDINGS 
Stress concentration around circular jaa in a reinforced 
concrete containment building, 2:20109 
LMFBR TYPE REACTORS/CONTROL ELEMENTS 
CRPBOW: a pro for calculating absorber assembly bowing, 
2:19992 (HEDL-SA-888-FP) 
LMFBR reference control materials. Semiannual report, January- 
June 1976, 2:19993 (HEDL-TME-76-63) 
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LMFBR TYPE REACTORS/COOLANTS 
Coexistence of new metals with liquid alkali metals. II. Problems 
of liquid sodium for nuclear reactors, 2:19788 
LMFBR 'E REACTORS/DESIGN 
we of large sodium-cooled breeder reactors, 2:19794 
L-tr-147) 
LMFBR TYPE REACTORS/ECCS 
Emergency cooling device for moots reactors (Patent), 2:19783 
LMFBR TYPE REA RS/ECONOMICS 
Development of demand functions and their inclusion in linear 
rogramming forecasting models, 2:19772 (HEDL-SA-819) 
LMFBR TYPE REACTORS/EXCURSIONS 
Mechanistic study of fuel freezing and channel ee 
fast reactor overpower excursions, 2:20101 aN 79) 
Sensitivity of LMFBR hypothetical accident pe . to variations 
in an —— fuel pin failure criterion, 2:2 (HEDL-SA- 


LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
-— subassembly response to local i loadin 
rimental approach, 2:19759 (AED-Conf-75-365 si) 
Nucl ear reactor instrumentation (Patent, LMFBR), 2: 19800 
LMFBR TYPE REACTORS/FUEL CANS 
Fuel cladding mechanical properties for transient analysis, 2:19774 
(HEDL-SA-860-FP) 
LMFBR TYPE REACTORS/FUEL CHANNELS 
Core of a tte nuclear reactor (Patent;_LMFBR), 2:19786 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
RAP-3A Computer code for thermal and hydraulic calculations in 
— 3. conditions for fuel element clusters, 2:19775 (ITN- 
103-1 
RAP-4A Com teed code for thermohydraulic calculation of liquid 
metal cooled fuel clusters, 2:19776 (ITN-105-1975) 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 
F2 phenomenolo gy test on fuel motion (Interim report), 2:20006 
(ANL/RAS-76-2 
LMFBR TYPE REACTORS/FUEL MANAGEMENT 
Critical experiments and analysis nineteenth quarterly report, 
April-June 1976, 2:19770 (GEAP-13771-19 
LMFBR TYPE REACTORS/FUEL PELLETS 
Response of UC to transient heating, 2:19810 
LMFBR TYPE REACTORS/FUEL PINS 
Analytic models for fuel pin transient performance, 2:20071 
(HEDL-SA-865) 
LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Analysis of thermal interactions between fuel and sodium using an 
exact thermo-hydrodynamic model (MURTI Code), 2:2008 
(KFK-2260) 
Preliminary results on a contact between 4kg of molten UO: and 
liquid sodium, 2:19765 (CEA~-CONF-347 
Thermal stress initiated fracture as a fragmentation mechanism in 
the UO2-sodium fuel-coolant interaction, 2:20111 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Improvements in or relating to heat exchangers (Patent), 2:19802 
LMFBR TYPE REACTORS/MELTDOWN 
Molten fuel motion during a fast-reactor overpower transient, 
2:20067 (HEDL-SA-841) 
LMFBR TYPE REACTORS/PLANNING 
No alternative to fast breeder reactors, 2:19803 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Flow pattern, pressure drop, and critical heat flux of a two-phase 
sodium flow, 2:19791 (EURFNR-1266 1266) 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
Environmental contamination from radioactive sodium burning in 
nuclear power stations, 2:20852 
Fast reactor accident analysis at different burnup levels, 2:20077 
(INIS-mf-3133) 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
— of acoustic monitoring techniques for LMFBRs, 
2:1 


Inelastic behavior and strain tolerances of SS 304 and 316 
or for LMFBR and FFTF, 2:19781 (WARD-HT- 
LMFBR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Contribution to the oe ag design methodology of the fast power 
reactor control system, 2:20004 
LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
we ge and testing of an improved mixing tee, 2:19761 
(ANL-CT-76-42) 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
on transient analysis for postulated accident 
luences assessment, 2:20070 (HEDL-SA-854) 
Multi phase fluid fluid dynamics with — in LMFBR safety 
ysis, 2:20089 (LA-UR-76-21 
Radiological assessment models. at uarterly report, March 
1976-May 1976, 2:20065 (GEAP-14034- 
RAP-2A ,, Att do code for transients analysis in fast reactors, 
2:20080 (ITN-102-1975) 
Studies of core ag ed pamey and licensing aspects of fast 
breeder reactors, 2:20 
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LMFBR TYPE ee CORE RESTRAINTS 
Response of core rt structures in i to nuclear 
excursions, 2:19760 (A yonys ae Ly mo 
R TYPE REA IRS/REA 
Core of a liquid-cooled nuclear it Patent ;LMFBR), 2:19786 
LMFBR TYPE REACTORS/REACTOR 
Fast breeder reactor with liquid metal PKINE! nS 2:19793 
LMFBR TYPE REACTORS, CTOR CS 
Application of FORSS sensitivity and uncertainty methodolo; 
ast reactor benchmark pre 2:19779 (OR L/TM-5563 
Critical experiments and —— nineteenth quarterly report, 
April-June 1976, 2:19770 (GEAP-13771-19 
Transport code development and code-coordination pro . 
= aa report, October 1-December 31, 1973, 2:19778 (LA- 
LMFBR TYPE REACTORS/REACTOR LATTICE 
PARAMETERS 


Application of FORSS sensitivity and unce: 

fas t reactor benchmark omen met - abe OR 
LMFBR TYPE REACTORS/REAG 
Aspects of fast reactor safety, 2: vol 
— aphy of reports on research s  aenarn by the NRC Office 
ear Regulatory Research, November 1975-June 1976, 

2:20093 (ORN) /NUREG/NSIC-130) 

ae ICY of LMFBR safety testing in FFTF, 2:19771 

L-SA-802) 

LMIFBR safety testing needs and the conceptual desi 

oso research experiment facility, 2:20048 (AE 


eaety methodology to 
L/TM-5563 


of a new 
nf-75-365- 


Malt = fluid dynamics with aeeiootions in LMFBR safety 
ysis, 2:20089 (LA-UR-76-2184) 
Studies of core disruptive accidents and licensing aspects of fast 
breeder reactors, 2:20125 
LMFBR TYPE REACTORS/REACTOR VESSELS 
Device for the remote control of a structure in icular of the 
main vessel of a fast-neutron nuclear reactor Patent), 2:19784 
Pressure vessel for nuclear reactors (Patent), 2:19792 
LMFBR TYPE REACTORS/REM HANDLING 
EQUIPMENT 
Fast breeder reactor _— liquid mou oe i Rees 2:19793 
LMFBR TYPE REACT 
4th ae 5 1973 Se eecieestineseentea a Karlsruhe), 
9777 (KFK-1275/4) 
LMFBR TYPE REACTORS/SCRAM RODS 
Attenuation device for nuclear reactor control rods (Patent; 
LMFBR), 2:20001 
LMFBR TYPE REACTORS/SHIELDING 
Formulary for neutron pr a in sodium-steel media for the 
fast reactor shields, 2:19762 ON engin 
LMFBR TYPE REACTORS/SPENT FUEL C. 
Fuel unloadin yy ae ge pee teeny in Jay n Japanese) 2: 2:19782 
LMFBR TYPE 
70-MWt LMFBR omnia pte te aos facility, 2:19799 
Investigation of de _— nucleate boiling in a sodium steam 
generator, 2:19: 
Large sodium-water reactions in steam popeeen. An assessment 
of dynamic structural problems, 2:19757 (AED-Conf-75-365- 


009 
Liquid Metal Fast Breeder Reactor Materials Development 
ox popes | shia). report for period ending June 30, 
1976, 2:20459 (OR p 
Modular steam generators os nuclear power plants, 2:19709 
Procedure and repairunit for closing leaking pipes (Patent; 
LMFBR), 2:19787 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOGIC CIRCUITS/COMPUTER-AIDED DESIGN 
Documentation routines for MODEL, 2:21474 (BNL-21846) 
LOOSE PARTS MONITORING 
Detection of loose parts in the primary system of nuclear power 
plants, 2:19997 (MRR-153) 
eee of realizing an on-line control system, 2:19995 (MRR- 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 
Materials research into the behaviour of fuel elements in cases of 
reactor accidents, 2:20086 (KFK-2244) 
LOSS OF COOLANT/DATA PROCESSING 
GROSA-II: interactive data anal AERIS system for ROSA-II using 
M-6237) 


Los$ OF COOLANT/FLUID FLO g 


-—~ ion of jet pum BWR jon ell flows in LOCA problem, 
(RT/ING-75-20) 
Loss OF COOLANT/HEAT TRANSFER 
Study of the unsteady flow and heat transfer in the reflooding of 
water reactor cores, 2:19968 
LOSS OF COOLANT/HYDRAULICS é 
Study of the unsteady flow and heat transfer in the reflooding of 
water reactor cores, 2:19968 


MAGNESIUM/ABSORPTION SPECTROSCOPY / 


LOSS OF COOLANT/MATHEMATICAL MODELS 
Conese of RELAP4 predictions with standard problems 1, 2, 
3 (PWR), 2:20060 (EPRI-NP-205) 
LOSS OF COOLANT/SIMULATION 
ae - data report. 2. (Run 307, 308, 309), 2:20082 (JAERI- 
LOSS OF COOLANT/STRESSES 
FRUSTA-S code, 2:20100 (RT/PROT-75-27) 
LOSS OF FLOW/FISSION PRODUCT RELEASE 
Investigation on the release of Cs-137 from fuel element graphite 
A3 at temperatures between 1,200 and 1,500°C (HTGR), 
2:20055 (AED-Conf- 76-167-007) 
LOSS OF FLOW/HEAT TRANS 
HEATUP: a computer p for the thermal ana —_ of a 
LOFC accident in an HTGR R, 2: ro (ORNL/CSD/TM-16) 
LOSS OF FLOW/TEMPERATURE GRADIENTS 
HEATUP: a computer mor rt the thermal ana’ eat 
LOFC accident in an 5 et a eee D/T M- 16) 
LOW-BETA PLASMA/ELECTRI INDUCTIVITY 
Plasma microwave emission and pe discharge regime in 
the FT-1 tokamak, 2:21250 
LOW-BETA PLASMA/MICROWAVE RADIATION 
Plasma microwave emission and accelerator discharge regime in 
the FT-1 tokamak, 2:21250 
LOW-BETA PLASMA/PLASMA DENSITY 
Plasma microwave emission and accelerator discharge regime in 
the FT-1 tokamak, 2:21250 
LOW-BETA PLASMA/PLASMA DIAMAGNETISM 
Plasma microwave emission and accelerator discharge regime in 
the FT-1 tokamak, 2:21250 
LOW-BETA PLASMA/RUNAWAY ELECTRONS 
Plasma microwave emission and accelerator discharge regime in 
the FT-1 tokamak, 2:21250 
LOW-BETA PLASMA/THERMAL CONDUCTIVITY 
Electronic thermal conductivity in tokamaks, 2:21328 
LOW-BETA PLASMA/X RADIATION 
Plasma microwave emission and accelerator discharge regime in 
the FT-1 tokamak, 2:21250 
LUNAR MATERIALS/CHEMICAL COMPOSITION 
— oy cause of the low albedo of the Moon, 2:21044 (N- 
LUNAR MATERIALS/CHEMICAL RADIATION EFFECTS 
Search for the cause of the low albedo of the Moon, 2:21044 (N- 
76-19015 
LUNGS PLASMS 
Carcinogenesis (Uv radiation, gamma radiation, neutrons), 2:20995 
(ANL-76-99) 
Inhalation carcinogenesis of high-fired **°PuQ in rats, 2:21012 
LUNGS/PHOTON SMISSION SCANNING 
Absolute lung densitometer incorporatin, eS) aCe 153 source and 
CdTe detectors, 2:20946 (CONF-760539 
LUNGS/RADIATION MONITORING 
Setup of an 8 inch sandwich detector for in-vivo measurement of 
transuranium nuclides in the human lung, 2:20764 (KFK-2184) 
LUTETIUM OXIDES/PHASE STUDIES 
Reaction of americium oxides with threevalent metal oxides, 
2:20582 
LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOCYTES/ABUNDANCE 
Agi is ceaeeeee 2:20944 (ANL-76-99) 
OGRANULOMAS 


See LYMPHOMAS 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOMAS/RADIOINDUCTION 
Anomalous viral expression in radiogenic lymphomas of C5S7BL/ 
Ka mice, 2:21002 
Characterization of natural antibodies in mice to endogenous 
leukemia virus, 2:21004 
Mechanism of infectivity of a murine leukemia virus in adult mice, 
2:21005 


MAGMA SYSTEMS/HEAT EXTRACTION 
energy research project, 2:19598 (SAND-76- 
64(Vol.2)(No.2)) 
MAGMA SYSTEMS/RESEARCH PROGRAMS 
energy research project, 2:19598 (SAND-76- 
64(V ol.2)(No.2)) 
GNESIUM/ABSORPTION SPECTROSCOPY 
Analytical method for determination of the decontamination 
factor of an evaporation plant for radioactive waste water, 
2:19412 





MAGNESIUM/LEACHING / 


MAGNESIUM/LEACHING 
Leaching rates of several cations from soils by simulated rainwater 
(Acid rain), 2:21022 (ANL-75-60(Pt.3)) 
MAGNESIUM/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x- ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
MAGNESIUM ALLOYS 
See also MAGNESIUM BASE ALLOYS 
MAGNESIUM ALLOYS/CRYST AL LATTICES 
Internal friction of al ium-lithium alloys (State of 
Li in Al lattice; interstitials), 2: 20485 (SAND-76-6035) 
Magrerenin BASE ALLOYS/PHYSICAL RADIATION 
EFFE 





Importance of diffusion cree ~ A in the deformation of magnox fuel- 
element components, 2:19919 
MAGNESIUM OXIDES/OPTICAL PROPERTIES 

— of the infrared optical properties of AlzOs, carbon, 

, and ZrO». Volume I. Interim report, 2:20585 (AD-A- 
722/4ST) 

Handbook of the infrared optical properties of AlzOs, carbon, 
MgO, and ZrOz. Volume II. Interim report, 2:20586 (AD-A- 
013723/2ST) 

MAGNESIUM OXIDES/PHYSICAL PROPERTIES 

Characterization and evaluation of materials for the US-USSR 
MHD Pro pe. Quarterly report, January-March 1976, 2:20332 
(BNWL-2' 

MAGNESIUM SILICATES/CRYSTAL STRUCTURE 

Dissociation of silicate melts, II, 2:20613 (UCRL-Trans-11178) 

MAGNESIUM SILICATES/DISSOCIATION 
Dissociation of silicate melts, II, 2:20613 (UCRL-Trans-11178) 
MAGNETIC BAYS/INTERPLANETARY MAGNETIC FIELDS 

Associations of IMF polarity, plasma sheet thinning, and substorm 

occurrence on March 6, 1970, 2:21083 
MAGNETIC BREMSSTRAHLUNG 

See SYNCHROTRON RADIATION 
MAGNETIC COMPRESSION 

Progress report on rotating liquid liner implosion experiment, 1 

June-31 December 1975, 2:21411 (AD-A-021575) 
MAGNETIC ENERGY STORAGE 
Low inductance energy storage and switching for plasma 
roduction, 2:21423 
MAGNETIC ENERGY STORAGE/ENERGY TRANSFER 
Inductive energy transfer woe flying capacitor, 2:21430 
MAGNETIC ENERGY STORAGE/SUPERCONDUCTING COILS 

Energy storage, compression, and switching in a theta-pinch 
fusion test reactor, 2:21421 

Superconductive inductor-converter units for pulsed power loads, 


2:20164 
MAGNETIC ENERGY STORAGE/SWITCHES 
Circuit breaking by exploding wires in magnetic energy storage 
systems, 2:20165 
ww a CONFIGURATIONS/TWO-DIMENSIONAL 
PERVUE: a program to plot perspective views of surfaces, 
2:21413 (PPPL-1304) 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 
MAGNETIC FIELDS/COMPUTER CODES 
ABCXYZ: vector potential (A) and magnetic field (B) code (C) 
for Cartesian (XYZ) geometry using general current elements, 
2:21234 (UCRL-52029) 
MAGNETIC MIRROR TYPE REACTORS/COST 
Evaluation of the technical and economic feasibility of mirror 
fusion devices. Final report, 2:21436 (UCRL-13695) 
MAGNETIC MIRROR TYPE REACTORS/MECHANICAL 
STRUCTURES 
Evaluation of the technical and economic feasibility of mirror 
fusion devices. Final report, 2:21436 (UCRL-13695) 
MAGNETIC MIRROR TYPE REACTORS/PLASMA 
DIAGNOSTICS 
Measurement of the potential well depth in an electromagnetic 
trap with a neutral particle beam, 2:21284 
wry MIRROR TYPE REACTORS/THERMODYNAMIC 
Evaluation of the technical and economic feasibility of mirror 
fusion devices. Final report, 2:21436 (UCRL-13695) 
MAGNETIC MIRRORS 
See also 2X DEVICES 
MAGNETIC MIRRORS/ELECTRON BEAM INJECTION 
Nonneutral electron plasma with a 2.5 MeV mean energy, 2:21337 
MAGNETIC MIRRORS/PLASMA PRODUCTION 
Nonneutral electron plasma with a 2.5 MeV mean energy, 2:21337 
MAGNETIC MIRRORS/TURBULENT HEATING 
Measurement of time development of local conductivity of 
turbulent plasma in a magnetic mirror bottle, 2:21249 
MAGNETIC MONOPOLES/ENERGY LOSSES 
Monopole-track characteristics in plastic detectors, 2:21135 


ERA Vol. 2, No. 8 


MAGNETIC SURFACES 
See MAGNETIC FIELD CONFIGURATIONS 
MAGNETIC TAPES/STANDARDS 
Extension of the ANSI Z39.2 standard to general information 
exchange (Machine-independent format), 2:21494 (LBL-5315) 
Machine interpretable design for physical and lo Cory description 
of sequentially archived data, 2:21495 (LBL-5315) 
MAG C-PUMPING HEATING 
Plasma heating by magnetic pumping with axially asymmetric 
alternating fields, 2:21251 
GNETITE/MAGNETIC MOMENTS 
Reduced A-site moment in Fes3O,, 2:20578 (CONF-760601-P2) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMIC WAVES 
See HYDROMAGNETIC WAVES 
MAGNETOHYDRODYNAMICS/TURBULENT FLOW 
Dissipative, forced turbulence in two-dimensional 
magnetohydrodynamics, 2:21115 (COO-2059-55) 
Magnetic dynamo action in two-dimensional turbulent magneto- 
hydrodynamics, 2:21114 (COO-2059-54) 
MAGNETOSP HERE/ALFVEN WAVES 
Influence of whistlers and ion cyclotron waves on the growth of 
Alfven waves in the Sn ecg arg = plasma, 2:21351 
MAGNETOSPHERE/COSMIC RADIATI 
Research on cosmophysics and aeronomy, 2: i a (N-76-17019) 
MAGNETOSPHERE/EXPERIMENT PLANNIN 
Low-energy particle experiment. Annual rtd report, 1 Apr 
1975-31 Mar 1976 (Energy sources, transport, and losses 
associated with keV-plasmas), 2:21082 (AD-A-022951) 
MAGNETOSPHERE/MEETINGS 
Summary of institute proceedings, Magnetospheric Particles and 
Fields. Final report, Oct 1974-Sep 1975 (Graz, August 4-15, 
1975), 2:21081 (AD-A-022849) 
MAINE/ENERGY 
Review of leading state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02 
MAINE/ENERGY SOURCES 
Proceedings of the regional professional energy seminar (For 
Vermont, New Hampshire, and Maine), 2:20219 (CONF- 
7509 143-) 
MAINTENANCE/OPTIMIZATION 
Essentials of a maintenance management system. Part I. The 
downtime improvement cycle, 2:20676 
MAIZE/GRO 
Biochemistry, 2:20996 (ANL-76-99) 
MAMMALS 
See also DOGS 
RODENTS 


SWINE 

MAMMALS/BIOLOGICAL RADIATION EFFECTS 

Biology of radiation carcinogenesis. Conference held in 

Gatlinburg, Tennessee, 7-10 April 1975, 2:20997 

MAMMALS/ENERGY BALAN 

Small mammal energetics in grassland ecosystems, 2:20858 
MAMMARY GLANDS/BIOLOGICAL RADIATION EFFECTS 

Pei Sgt in rat mammary feat om carcinogenesis, 2:20998 

GLANDS/CARCINOGEN 
-— factors in rat mammary gland carcinogenesis, 2:20998 
A 


See also A-BOMB SURVIVORS 
PATIENTS 


PERSONNEL 
MAN/BIOLOGICAL RADIATION EFFECTS 
Inferences on radiation carcinogenesis revealed by selected studies 
in animals, 2:21011 
MAN/BLOOD FORMATION 
Concepts and observations on the waauietion of granulocyte 
production (In dogs and man), 2:20945 (BNL-21838) 
MAN/LEUKEMOGENESIS 
ae common among persons at high risk of leukemia, 
MANGANESE/BINDING ENERGY 
prem prae he Ser energies of the first thirty elements, 2:21094 
MANG. FLUORESCENCE ANALYSIS 
Seonieaied mie sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
MANGANESE ALLOYS 
See also MANGANESE BASE ALLOYS 
MANGANESE ALLOYS/MAGNETIC MOMENTS 
Magnetic moment distribution in CuzMnAl, 2:20513 (CONF- 
760601-P2) 
Temperature dependence of magnetic moment distribution around 
Mn impurities in iron, 2:20515 (CONF-760601-P2) 
— IE BASE ALLOYS/DEFECTS 
MCEONE defect scattering from ‘y-Mn Cu and y-Mn Pd, 2:20474 
INF-760601-P2) 
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MANGANESE BASE ALLOYS/MAGNETIC MOMENTS 
ao defect scattering from ‘y-Mn Cu and y-Mn Pd, 2:20474 
(CONF-760601-P2) 
MANGANESE COMPLEXES/ELECTRONIC STRUCTURE 
Solution chemistry and electronic structure of binuclear 
manganese complexes, 2:20638 (LBL-5513) 
MANGANESE COMPOUNDS/CRYSTAL STRUCTURE 
Structural and magnetic properties of MnAs studied b 
TeOe01 Pat Mn with other transition metals, 2:20601 (CONF- 
MANGANESE COMPOUNDS/MAGNETIC PROPERTIES 
Structural and magnetic properties of MnAs studied by 
substituting Mn with other transition metals, 2:20601 (CONF- 
760601-P25 


MANIPULATORS 

Manipulator for fuel elements and control rods in a nuclear 

reactor (Patent), 2:19906 
MANIPULATORS/ON-LINE CONTROL SYSTEMS 

Guide to improving the performance of a manipulator system for 
nuclear fuel handling through computer controls. Final report, 
2:19372 (PB-249255) 

WER/PLANNING 

Fossil energy technical manpower: forecasts of supply and 

demand, 2:20211 (TID-27186) 
MANUFACTURING/BY-PRODUCTS 

Energy industrial center study (Conservation of fuel burned to 

produce steam), 2:20256 (PB-243823) 
MANUFACTURING/ENERGY DEMAND 

Demand for energy in Canadian manufacturing: an example of the 

estimation of production structures with many inputs, 2:20289 
MARCOULE P. IX REACTO 

See PHENIX REACTOR 
MARS PLANET/GAMMaA SPECTRA 

Mars-5 intensity and spectral composition measurements of 
martian gamma-radiation, 2:21076 (N-76-18050) 

MARS PLANET/NATURAL RADIOACTIVITY 

Mars-5 intensity and spectral composition measurements of 

martian gamma-radiation, 2:21076 (N-76-18050) 
MARYLAND/ENERGY 
Review of leading state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02) 
MASKS 
See RESPIRATORS 
MASSACHUSETTS/AIR POLLUTION ABATEMENT 

Implementation plan review for Massachusetts as required by the 
Energy Supply and Environmental Coordination Act. Final 
report, 2:20854 (PB-248392) 

MASSACHUSETTS/ENERGY 
Review of —- state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02 
MATERIAL TESTING REACTOR JAPAN 
See JMTR REACTOR 
MEAT/INSPECTION 

Prospects for use of the ELA test in control of trichinellosis in 
swine, 2:20956 (LA-UR-76-2247) 

Serologic test development. Progress report, July 1, 1975-June 30, 
1976, 2:20953 (LA-6592-PR) 

Serum fractions associated with positive and false positive 
reactions in the ELA test for trichinellosis in swine, 2:20955 
(LA-UR-76-2246) 

MECHANICAL DRAFT COOLING TOWERS/COST 

Economic assessment of backfitting power plants with closed- 
cycle cooling systems. Final report, Apr 1974-Oct 1975, 2:19608 
(PB-251189) 

MECHANICAL HEART/POWER SUPPLIES 
Status of the Tidal Regenerator Engine for nuclear circulatory 
support systems, 2:19500 
M ANICAL STRUCTURES 
See also BELLOWS 
HONEYCOMB STRUCTURES 
SUPPORTS ; 
MECHANICAL STRUCTURES/BLAST EFFECTS 

DNA master file of ground-shock, air-blast, and structure- 
response data. Volume 1. Archive description and user's 
information. Final report 1 Nov 1974-15 Sep 1975, 2:20805 (AD- 
A-020938) 

DNA master file of ground-shock, air-blast, and structure- 
response data. Volume 2. Appendixes. Final report 1 Nov 1974, 
2:20806 (AD-A-020939) 

MECHANICAL STRUCTURES/MECHANICAL VIBRATIONS 

Technology transfer in the vibration analysis of linearly tapered 
cantilever beams, 2:20677 

MECHANICAL STRUCTURES/SEISMIC EFFECTS 

DNA master file of ground-shock, air-blast, and structure- 
response data. Volume 1. Archive description and user's 
information. Final report 1 Nov 1974-15 1975, 2:20805 (AD- 
A-020938) 

DNA master file of ground-shock, air-blast, and structure- 
response data. Volume 2. Appendixes. Final report 1 Nov 1974, 
2:2806 (AD-A-020939) 


METAL-METAL OXIDE BATTERIES 


MECHANICAL VIBRATIONS/DAMPING 
Analysis of equations of motion with complex stiffness mode 
superposition method applied to systems with many degrees of 
freedom (Reactor containment), 2:20140 
Incorporation of damping in large, general-purpose computer 
—— (Reactor accidents), 2:20138 


I 
See DRUGS 
-FORSCHUNGSREAKTOR 
See MZFR REACTOR 
MELTDOWN 
Constitution and reaction behaviour of LWR-components at core- 
melting conditions, 2:20084 (K FK-2242) 
Molten fuel motion during a fast-reactor overpower transient, 
2:20067 (HEDL-SA-841) 
MELTDOWN/HEAT TRANSFER 
Influence of thermal conductivity and emission rate in 
hypothetical core meltdown accidents, 2:20074 (IKE-K-33) 
EMBRANES 


See also CELL MEMBRANES 
MEMBRANES/BIOCHEMISTRY 
Biochemistry, 2:20996 (ANL-76-99) 
MEMBRANES/LYSIS 
Biochemistry, 2:20996 (ANL-76-99) 
MEMBRANES/MOLECULAR STRUCTURE 
Use of neutron scattering for the analysis of biological structures, 
2:20959 (CONF-760715-P1) 
MEMORY DEVICES 
Shared mass storage for multiple hosts (General description of 
terabit devices at LLL), 2:21519 (UCRL-78672) 
MEMORY DEVICES/ALGORITHMS 
Simulation of the performance of a collection of storage space 
allocation algorithms, 2:21512 (UCID-17251) 
MEMORY DEVICES/DESIGN 
Shared random access memory resource for multiprocessor real- 
time systems, 2:21475 (BNL-21884) 
MEMORY DEVICES/STANDARDS 
Representation of hierarchically structured data in the proposed 
RDA exchange standard, 2:21498 (LBL-5315) 
MERCURY/EL RON-ATOM COLLISIONS 
ae emissions from mixtures of Hg with the noble gases, 
:211 
MERCURY CHLORIDES/BIOLOGICAL EFFECTS 
Effects of mercury, cadmium, and lead salts on regeneration and 
ecdysis in the fiddler crab, Uca pugilator, 2:21023 
MERCURY COMPOUNDS/BIOLOGICAL EFFECTS 
Differential effects of mercurial compounds on excitable tissues, 
2:21024 
MERCURY COMPOUNDS/TRANSLOCATION 
Differential effects of mercurial compounds on excitable tissues, 
2:21024 
MESON RESONANCES 
See also OMEGA-784 RESONANCES 
RHO-765 RESONANCES 
MESON RESONANCES/PHOTOPRODUCTION 
Search for the associated production of charmed baryon and 
meson states by a 9.3-GeV photon beam, 2:21122 
MESON-NUCLEON INTERACTIONS/MULTIPLICITY 
Topological dual bootstrap model and hadron collisions, 2:21146 
MESON-NUCLEON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Topological dual bootstrap model and hadron collisions, 2:21146 
METABOLIC DISEASES/DIAGNOSTIC TECHNIQUES 
Automated fluorescent excitation analysis in medicine using 
radioisotopic excitation sources, 2:20947 (CONF-760539-) 
Progress in photon absorptiometric determination of bone mineral 
and body composition, 2:20928 (CONF-760539-) 
METABOLIC DISEASES/ETIOLOGY 
Protein adsorption to monosodium urate crystals: differential 
responses of human peripheral blood Se (Etiology of 
acute gouty arthritis), 2:20936 (CONF-760674-1) 
METAL INDUSTRY/FUEL ECONOMY 
Iron foundry cupola recuperative emission control demonstration. 
Final report, 1972-Oct 1975, 2:20374 (PB-250481) 
METAL USTRY/POLLUTION CONTROL EQUIPMENT 
Iron foundry cupola recuperative emission control demonstration. 
Final report, io. 1972-Oct 1975, 2:20374 (PB-250481) 
METAL-GAS BATTERIES 
See also IRON-AIR BATTERIES 
METAL-GAS BATTERIES/ANODES 
Porous cobalt electrodes for alkaline accumulators and hybrid cell 
therewith and air electrode (Patent), 2:20196 
METAL-GAS BATTERIES/DESIGN 
Cell with circulating electrolyte (Patent; primarily for Zn/air 
batteries, but adaptable to other types), 2:20186 
METALLOIDS 
See SEMIMETALS 
METAL-METAL OXIDE BATTERIES 
See also IRON-NICKEL BATTERIES 





METAL-NONMETAL BATTERIES 


NICKEL-ZINC BATTERIES 
SILVER-CADMIUM BATTERIES 
SILVER-ZINC BATTERIES 
R and d for hybrid battery and cell studies. Final report, 1 Apr 
1973-15 Apr 1975 (Li-organic;Zm-HgO;MgMnOz), 2:2017 
(AD-A-015520) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
R and d for hybrid battery and cell studies. Final report, 1 Apr 
1973-15 Apr 1975 (Li-organic;Zm-HgO;MgMn0O2z), 2:2017 
(AD-A-015520) 
METAL-NONMETAL BATTERIES/ANODES 
Porous cobalt electrodes for alkaline accumulators and hybrid cell 
therewith and air electrode (Patent), 2:20196 
METAL-NONMETAL BATTERIES/DESIGN 
Energy conversion devices with improved electrode shapes 
(Patent), 2:20185 
Secondary battery or cell with dual electrode (Patent; alkali 
metal/S, usually Na/S), 2:20187 
METAL-NONMETAL BATTERIES/STORAGE LIFE 
—_— oft Sep lithium-inorganic electrolyte cell. Quarterly report 
1 Sep-30 Nov 1975, 2:20191 (AD-A-023437) 
METALS 


See also ACTINIDES 
ALKALI METALS 
LIQUID METALS 
METALS/BIOLOGICAL EFFECTS 
In situ studies of the seasonal successional trajectories of 
transplanted and e ee marine diatom assemblages, 
2:20879 (TID-2717 
METALS/DECONTAMINATION 
Therapy of metal poisoning (Lead compounds, plutonium 
isotopes), 2:21015 (ANL-76-99) 
METALS/DEMAND FACTORS 
Minerals in the U.S. economy: ten-year supply - demand profiles 
for mineral and fuel commodities (1965-74), 2:20222 
METALS/ELECTRON MICROSCOPY 
Applications of a 3MV class electron microscope to materials 
science, 2:20566 
METALS/EMBRITTLEMENT 
Effect of dissolved hydrogen on mechanical behavior of metals. 
Technical report, 2:20545 (AD-A-022276) 
METALS/FRACTURE PROPERTIES 
Combined macroscopic and microscopic approach to the fracture 
of metals. Technical progress report, July 1975-June 1976, 
2:20487 (COO-3084-45) 
METALS/GOVERNMENT POLICIES 
Mining and minerals policy: 1976 bicentennial edition, 2:20220 
(NP-21355) 
METALS/MECHANICAL PROPERTIES 
Effect of dissolved hydrogen on mechanical behavior of metals. 
Technical report, 2:20545 (AD-A-022276) 
METALS/PHYSICAL RADIATION EFFECTS 
Applications of a 3MV class electron microscope to materials 
science, 2:20566 
a blistering in metals and alloys, 2:20559 (CONF-750839- 
Relation between void formation, irradiation creep, and irradiation 
growth, 2:20572 
METALS/TISSUE DISTRIBUTION 
Therapy of metal poisoning (Lead compounds, plutonium 
isotopes), 2:21015 (ANL-76-99) 
METALS/TOXICITY 
Therapy of metal poisoning (Lead compounds, plutonium 
ee ee 2:21015 (ANL-76-99) 
HYDROCHLORIDE/USES 
Stable isotope studies: introduction (1°C studies on bile acids and 
bile salts), 2:20927 (ANL-76-99) 
METHANATION/CATALYSTS 
Catalytic synthesis of 7 hydrocarbons. First annual report, 
May 1975-May 1976 (Coal-derived mixtures of CO and He), 
2:19173 (FE-1814-4) 
Scientific resources relevant to the catalytic problems in the 
conversion of coal. Final report, 2:19174 (FE-2017-1) 
METHANATION/SIMULATION 
Development of a modular software system for the dynamic 
simulation of coal conversion plants. Quarterly report, June- 
August 1976, 2:19178 (FE-2338-1) 
METHANATION/THERMODYNAMICS 
Thermodynamic investigation into steam-methane reforming and 
the synthesis of methane from carbon monoxide and hydrogen, 
2:19506 (ORNL-5225) 
METHANE/BIOSYNTHESIS 
Addition of powdered activated carbon to anaerobic digesters: 
effects on methane production, 2:19507 (BNWL-SA- $893) 
Alcohols and gaseous products from biomass and other sources, 
2:19509 (ERDA- 76-136) 
Fast production of methane by anaerobic digestion. Quarterly 
report, May 24, 1976-August 23, 1976 (Transfer of CO2 + 
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bubble 1 is rate-limiting step in process), 2:19508 
(COO-2900- 
mo s nities recovery from solid wastes, 2:19510 
i aged methane PRODUCTS 
“"Chusbart of fuel nitrogen conversion to nitrogen oxides in 
307 Final report, Jun 1972-May 1975, 2:20829 (PB- 
25037 
METHANE/DIFFUSION 
A study of the use of foam to control methane emission in coal 
mines. Final report, 1 Apr 1974-30 Sep 1975, 2:19259 (PB- 
250367) 
METHANE/MONITORING 
Use of room temperature diodes in monitoring specific gases in air, 
particularly methane and carbon monoxide. Final report, Jul 
1970-Jul 1974, 2:20826 (PB-245912) 
METHANE/SAMPLING 
Development of improved methane sampling system. Final report 
May 1973-May 1975, 2:19261 (PB-250603) 
METHANE/STEAM REFORMER PROCESSES 
Thermodynamic investigation into steam-methane reforming and 
the synthesis of methane from carbon monoxide and hydrogen, 
2:19506 (ORNL-5225) 
ETHANE/SYNTHESIS 


Thermodynamic investigation into steam-methane reforming and 
the synthesis of methane from carbon monoxide and hydrogen, 
2:19506 (ORNL-5225) 

METHANOL/PERFORMANCE TESTING 

Evaluation of methyl alcohol as a vehicle fuel extender. Final 

rt, 2:20455 (PB-251108) 
M NOL/PRODUCTION 

Air, water, nuclear power make gasoline (Nuclear power to 
remove CO: from air or oceans and He from water; put together 
to form methanol), 2:20308 

METHANOL/USES 

Characterization of methanol/gasoline blends as automotive fuel, 
2:20450 (ERDA-76-136) 

Characterization of methanol as an automotive fuel, 2:20451 
(ERDA-76-136) 

Method of and apparatus for improved methanol operation of 
combustion systems (Patent), 2:20437 

Overview of alternative fuels utilization program, 2:20448 
(ERDA-76-136) 

Summary of methanol mobile power research investigations, 
2:20449 (ERDA-76-136) 

METHYL IODIDE/ADSORPTION 

Comparison of the efficiency of selected home-produced 

adsorbents for methy] iodide vapour trapping, 2:19414 
METHYL IODIDE/ELECTRON-MOLECULE COLLISIONS 

Prediction of low energy molecular Rydberg states from 

Feshbach resonance spectra, 2:21106 
METHYL METHANESULFONATE/BIOLOGICAL EFFECTS 

Isolation and characterization of X-linked mutants of Drosophila 
melanogaster which are sensitive to mutagens (UV and gamma 
radiation, MMS, nitrogen mustard), 2:21007 

mei-9/sup a/ mutant of Drosophila melanogaster increases 
mutagen sensitivity and decreases excision repair (UV radiation, 
MMS, nitrogen mustard, caffeine), 2:21009 

5-METHYL URACIL 
See THYMINE 
METHYLAMINE/OXIDATION 

Nonequilibrium combustion. Final report, 1972-1975, 2:19511 
(AD-A-023045) 

ETHYLAMINE/PYROLYSIS 

Nonequilibrium combustion. Final report, 1972-1975, 2:19511 


(AD-A-023045) 

ETHYLTETRAHYDROFURAN 

See MTHF 
MH-1A REACTOR/REACTOR COOLING SYSTEMS 

Engineering review of A.S.M.E. Section XI inservice inspection 
of MH-1A pressure retaining welds. Final report, 2:20024 (AD- 
A-021141) 

MHD CHANNELS/FLUID FLOW 

Nonlinear loss mechanisms in advanced magnetohydrodynamic 

generators. Final report, 2:20334 (AD-A-015769) 
MHD GENERATORS 

See also COAL-FIRED MHD GENERATORS 
MHD GENERATORS/COORDINATED RESEARCH 

PROGRAMS 

Characterization and evaluation of materials for the US-USSR 
MHD Program. Quarterly report, January-March 1976, 2:20332 
(BNWL-2004-2) 

Joint U.S.-U.S.S.R. test of U.S. MHD electrode systems in 
U.S.S.R. U-0O2 MHD facility (phase I). Final report, 2:20333 
(ERDA-76/154) 

GENERATORS/ELECTRICAL INSULATORS 

Characterization and evaluation of materials for the US-USSR 
MHD hoe) Quarterly report, January-March 1976, 2:20332 
(BNWL-2 
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MHD GENERATORS/ELECTRODES 
SS and —eeen of ~~ for 4 Ue7e bss 
Quarterly report, January-Marc 
(BNWL_-2004-2) 

Joint U.S.-U.S.S.R. test of U.S. MHD electrode systems in 
U.S.S.R. U-02 MHD facility (phase I). Final report, 2:20333 
(ERDA-76/154) 

GENERATORS/PERFORMANCE TESTING 

Explosively —_ MHD eee power systems for pulse 


pos —— a. 2:2033 catia 


Fundamental ater in explosive ics. Final 
report, 1 Oct 1974-31 Dee 1975, 2: 2032 329 CAD A 023135) 
MICA/ION EXCHANGE 
Exchange of interlayer cations in micaceous minerals. Final 
a February 1, 1967-August 31, 1976, 2:20630 (COO-1680- 


MICE/BIOLOGICAL RADIATION EFFECTS 
Characterization of natural antibodies in mice to endogenous 
leukemia virus, 2:21004 
Mechanism of infectivity of a murine leukemia virus in adult mice, 


Chromosoma! localization of an endogenous murine leukemia viral 
genome in the AKR mouse, 2:2092 
Regulatory genes influencing the response to endogenous 
leukemia viruses, 2:20923 
MICE/LEUKEMOGENESIS 
ee in murine radiation leukemogenesis-coleukeomgenesis, 
MICE/METABOLISM 
Amino acid analog incorporation into protein in dimethyl 
sulfoxide and mutagen-treated aging mice, 2:20906 (CONF- 
760947-1) 
MICHIGAN/ENERGY 
Review of leadin bas ete am in energy data and modeling, 
2:20271 ore RS-76-0: 
MICROBIAL FLO 
See MICROOR tO NISMS 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
VIRUSES 


YEASTS 
MICROORGANISMS/BIOLOGICAL RADIATION EFFECTS 
Genetics (Near and far ultraviolet radiation), 2:20977 (ANL-76-99) 
MICROPR' IRS/USES 
Microprocessor-based preaccelerator control system, 2:20747 
(CONF-760942-15) 
MICROSPHERES/FABRICATION 
Method for sizing hollow mic — es (Patent), 2:21440 
Method for preparing spherical t plastic particles of uniform 
size (Patent), 2:21442 
MICROWAVE POWER TRANSMISSION/EFFICIENCY 
a microwave — transmission study, phase 3. Final 
rt, 9 Dec 1969-31 Jul 1974, 2:19540 (N-7 16619) 
MICR WAVE RADIATION/SCATTERING 
Enhanced microwave scattering at the upper hybrid frequency, 
2: — (EUR-CEA-FC-802) 


Y EQUIPMENT 
See also ORDNANCE 
MILITARY EQUIPMENT/POWER SUPPLIES 
Quarterly progress notes, 1 July 1974-30 September 1974 (Power 
Ci B02 for — applications and for satellites), 2:20174 


MILITARY FACILITIES/ENERGY CONSUMPTION 
Optimization of energy usage in military facilities (Phase 1). 
Interim report, Nov 1974-Jul 1975, 2:20356 (AD-A-019107) 
MILK/RADIATION MONITORING 
Analysis of low radioactivity level environmental samples, 2:20860 
(CONF-760539-) 
INE-1 REACTOR/REACTOR SITES 
Socioeconomic impacts of nuclear power plant sitin, = case study 
of two New En communities, 2:20010 — -760855-1) 
MINERAL RESO’ /DEMAND FACTO: 
Minerals in the U.S. economy: ten-year yg - profiles 
for mineral and fuel canted 71965 4), 2:20222 


/GO POLICIES 
Mining and minerals policy: 1976 bicentennial edition, 2:20220 


P-213 , 
MINERALS, ERGROUND MINING 
Use of explosives in rock mining: in situ energy and mineral 
recovery, 2:21037 (UCRL-77721) 


MOLECULES/OPTICAL ACTIVITY / 


gg me = ee ie were Me ee 

um miner cancer study. ress report, July 1, 1975- 
July 1, 1976, 22H (COO-1826-35)° 4 
MINERS/RADIAT ROTECTI 


TION P. Oo 
Health physics problems in uranium mines, 2:20988 


See also COAL MINES 
URANIUM MINES 
MINES/WORKING CONDITIONS 
Health physics problems in uranium mines, 2:20988 
MINING 


See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/GOVERNMENT POLICIES 
Mesos and a policy: 1976 bicentennial edition, 2:20220 
MINING EQUIPMENT/DESIGN 
Device for moving an ~~ haulage machine, 2:20725 
Hydraulic face support, 2:20 
Rack for shield supports (Patent), 2:20724 
Rail barrier for railways used in underground mining, especially 
for overhead monorails (Patent), 2:20722 
Three frames-shield =e, especially for operating in 
considerably inclined stratification (Patent), 2:20723 
MINING EQUIPMENT/FIRES 
a of fire on underground coal mine conveyer belts, 
19260 (PB-250368) 
MINING EQUIPMENT/OPERATION 
Cutting experiments using a rotating water jet in a borehole. 
Report of investigations, 1975, 2:19243 (PB-250781) 
MINING EQUIPM /REMOTE CONTROL 
Remote control for continuous miners: a state-of-the-art review. 
Final tenia 2: Lana utea seas 
oe 
Review of leading md a in energy data and modeling, 
2:20271 (IDOE-RS-76-0 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MITOCHONDRIA/BIOCHEMISTRY 
Biochemistry, 2:20996 (ANL-76-99) 
MITOCHONDRIA/METABOLISM 
Nucleic acids and protein synthesizing mechanism in 
mitochondria. Progress report No. 12 (Tetrahymena, **P and 
™C tracer techniques), 2:20932 (TID-27199) 
MIUS 
(Modular Integrated Utility Systems.) 
MIUS/FUNCTIONAL MODELS 
Coal technology program oom report for September 1976, 
2:19153 (ORNL/T. 
MIXED OXIDE FUEL FABRICATION PLANTS/QUALITY 
CONTROL 
Note on an interlaboratory examination of mixed uranium- 
— Py oxide fuel a ualification for reactor use, 2:19360 


ELS ( ) 
See COSMOLOGICAL MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (SHELL) 
See SHELL MODELS 
MODERATING DETECTORS/DESIGN 
Two specialized delayed-neutron detector designs for assays of 
fissionable elements in water and sediment samples, 2:20623 
MODIFIED IN-SITU PROCESSES 
Scale-up comparisons between 10-ton and 150-ton oil-shale batch 
retorts (Simulation of forward-combustion, modified in-situ 
pacer. 2:19293 (LERC/TPR-76/2) 


See FUNGI 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR SIEVES/SORPTIVE PROPERTIES 
Comparison of the efficiency of selected home-produced 
adsorbents for methyl iodide vapour trapping, 2:19414 
MOLECULAR STR STRUCTURE 
aciuslet (Conformational ory of nucleosides and 
Peepcy, 2:20960 (ANL-76-99) 
ILECULES/CHARGE DISTRIBUTION 
MND initio calculations on large molecules using molecular 
ts: comparison of charge distribution and molecular 
electrostatic = for ethyl chlorophyllide a and related 
molecules, 2: 
MOLECULES/ELECTRONIC STRUCTURE 
ay calculus for electronic orbitals, 2:21110 
MO /MATHEMATICAL MODELS 
st calculus for electronic orbitals, 2:21110 
MO /OPTICAL ACTIVITY 
Fluorescence detected circular dichroism and circular polarization 
of luminescence in rigid media: Direction dependent optical 
activity obtained by photoselection, 2:21113 





MOLTEN SALTS/OPACITY / 


MOLTEN SALTS/OPACITY 
Temperature distribution along an absorbing-emitting fluid layer 
flowing over an opaque substrate, 2:19542 (SAND-76-8622) 
MOLYBDENUM/CATALYTIC EFFECTS 
Catalyst for the conversion of hydrocarbons and a method of 
enerating a fuel gas using the catalyst (Patent; Fe, Cr, and at 
ie ast one of the metals Mo and W on AloOs carrier), 2:19501 
MOLYBDENUM/CATHODE SPUTTERING 

Energy threshold of the ion component in cathode sputtering of 

heavy metals by Cs*, 2:20469 
MOLYBDENUM/CORROSION RESISTANCE 

Temperature gradient compatibility tests of some refractory 
metals and alloys in bismuth and bismuth-lithium solutions, 
2:20549 (ORNL/TM-5503) 

MOLYBDENUM/LATTICE VIBRATIONS 

57Fe impurity atom lattice dynamics and systematics in group V 

and VI host metals, 2:20475 (LA-UR-76-2065) 
MOLYBDENUM/PHYSICAL RADIATION EFFECTS 

Comparison of ion irradiation damage in three grades of unalloyed 
molybdenum, 2:20556 (BNWL-SA-5766) 

Interpretation of irradiation-induced length change in 
molybdenum from 40 to 450° C (Fast neutrons), 2:20557 
(BNWL-SA-5844) 

Irradiation creep of fast reactor materials, 2:20569 

MOLYBDENUM/SUPERCONDUCTIVITY 

Evidence for the isotopic volume effect in superconducting 
molybdenum, 2:20520 

Superconductive transition temperature in rhenium and 
molybdenum films, 2:20525 

MOLYBDENUM/X-RAY EMISSION ANALYSIS 

Determination of ppB concentrations of uranium, thorium, and 
molybdenum in water using APDC preconcentration and 
radioisotope excited energy dispersive x-ray emission 
spectrometry, 2:20625 (CONF-760539-) 

MOLYBDENUM 100/ISOTOPE EFFECTS 

Evidence for the isotopic volume effect in superconducting 

molybdenum, 2:20520 
MOLYBDENUM 92/ISOTOPE EFFECTS 
Evidence for the isotopic volume effect in superconducting 
molybdenum, 2:20520 
MOLYBDENUM ALLOYS 
See also INCONEL 617 
INCONEL 718 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/FRACTURE PROPERTIES 

Fracture characteristics of uranium alloys by scanning electron 
microscopy, 2:20494 (Y-2063) 

MOLYBDENUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Natural uranium - graphite - gas type reactors. Behavior of U- 
1.1wt%Mo tubular fuels in power reactors, 2:19716 (CEA-R- 
4718) 

MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONTANA/ENERGY POLICY 

Montana energy position paper: a Montana Energy Advisory 

Council staff report, 2:20272 (NP-21224) 
MONTANA/ENERGY SOURCE DEVELOPMENT 

Montana energy position paper: a Montana Energy Advisory 

Council staff report, 2:20272 (NP-21224) 
MOON/ALBEDO 

Search for the cause of the low albedo of the Moon, 2:21044 (N- 

76-19015) 
MOON/ELECTRON DENSITY 

A program of data synthesis from the ALSEP/CPLEE ALSEP/ 
SIDE, and Explorer 35 magnetometer to investigate lunar 
terminator and nightside particle fluxes and surface interactions. 
Final technical report, 2:21075 (N-76-18017) 

MORPHOLOGICAL CHANGES/AGE DEPENDENCE 
Aging research, 2:20944 (ANL-76-99) 
MORPHOLOGY 
See MORPHOLOGICAL CHANGES 
MORTALITY/RADIOINDUCTION 
Radiation toxicity in dogs (Gamma radiation), 2:20993 (ANL-76- 


99) 
MORTALITY/STATISTICS 
Analysis and assessment, 2:20898 (ANL-76-99) 
MOUND LABORATORY/MONITORING 
Radiological and Environmental Research Division annual report, 
January-December 1975. Part III. Ecology, 2:21019 (ANL-75- 


60(Pt.3)) 
MOUND LABORATORY/RADIATION MONITORING 

Dispersal of plutonium from an effluent pulse in the Great Miami 
River (Dye tracer and 7°*Pu from Mound Lab.), 2:20889 (ANL- 
75-60(Pt.3)) 

Further investigations of plutonium in aquatic biota of the Great 
Miami River Watershed including the canal and ponds in 
Miamisburg, Ohio (Monitoring adjacent to Mound Lab.), 
2:20888 (ANL-75-60(Pt.3)) 
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Radiological and Environmental Research Division annual report, 
January-December 1975. Part III. Ecology, 2:21019 (ANL-75- 
60(Pt.3)) 

MTHF 


(Methyltetrahydrofuran.) 
MTHF/RADIOLYSIS 
Production of the indole radical anion during gamma-radiolysis of 
MTHF glasses at 77 K: absorption and EPR spectroscopic 
properties, 2:20648 
MUELHEIM-KAERLICH REACTOR 
Kernkraftwerk Muelheim-Kaerlich, 2:19707 
MUELHEIM-KAERLICH REACTOR/REACTOR LICENSING 
Higher Administrative Court of Rhineland-Palatinate confirms 
rejection of stop-to-building for Muelheim-Kaerlich, 2:19831 
MULBERRY/FRACTURE PROPERTIES 
Fracture characteristics of uranium alloys by scanning electron 
microscopy, 2:20494 (Y-2063) 
MULTICHARGED IONS/ELECTRON-ION COLLISIONS 
Electron excitation cross sections for multiply charged ions. 
Progress report, March 1, 1976-February 28, 1977, 2:21098 
(ORO-488 1-6) 
MULTIWIRE PROPORTIONAL CHAMBERS/DATA 
PROCESSING 
Generalized chisquare kinematic fitting procedure applicable to 
multiwire proportional chambers, 2:20779 (LA-6573-MS) 
MULTIWIRE PROPORTIONAL CHAMBERS/DESIGN 
Large proportional multiwire chambers for transition radiation 
detection with unambiguous position readout (To discriminate 
between electrons and hadrons), 2:20781 
Portable multiwire proportional chamber imaging system for high 
resolution '*5I imaging, 2:20762 (CONF-760539- 
MULTIWIRE PROPORTIONAL CHAMBERS/PERFORMANCE 
High resolution multiwire proportional chamber system, 2:20782 
MUNITIONS 
See ORDNANCE 
MUON BEAMS/BEAM PRODUCTION 
40-GeV/c muon beam from the accelerator of the Institute of 
High-Energy Physics, Serpukhov, 2:21088 
MUON PAIRS/PAIR PRODUCTION 
Production of high-mass muon pairs in proton-nucleus collisions at 
400 GeV, 2:21123 
MUONIC ATOMS/ENERGY-LEVEL TRANSITIONS 
Measurement of electron screening in muonic lead, 2:21097 
MUONIC ATOMS/LEAD 
Measurement of electron screening in muonic lead, 2:21097 
MUONS/PAIR PRODUCTION 
Weak effects in annihilations producing spin-1/2 and spin-0 
particle pairs (Cross sections, coupling, beam polarization, 
helicity), 2:21141 
MUONS/PARTICLE PRODUCTION 
pe production in e* e~ annihilation (Cross sections, asymmetry, 
angular distribution, coupling), 2:21136 
SCLES 


See also MYOCARDIUM 
MUSCLES/METABOLISM 
Differential hormonal regulation of L-glycerol-3-phosphate 
dehydrogenase in rat brain and skeletal muscle, 2:20911 
(UCLA-12-1107) 
MUSTARD (NITROGEN) 
See NITROGEN MUSTARD 
MUTAGENESIS 
Energy technology and the genome, 2:21017 (UCRL-52000-76-5) 
MUTANTS/BIOLOGICAL VARIABILITY 
Properties of mutants of haemophilus influenzae deficient in ATP- 
dependent deoxyribonuclease, 2:20921 (BNL-21699) 
MUTATIONS/RADIOINDUCTION 
Increase of virulence of entomopathogenic fungi due to chemical 
and physical factors, 2:20978 (TT-74-53267) 
MYOCARDIUM/SCINTISCANNING 
Experimental basis for myocardial imaging with '**I-labeled 
hexadecnoic acid (''C, “*K), 2:20940 
MZFR REACTOR/REACTOR OPERATION 
10 years of MZFR operation, 2:19753 


NASA 
(National Aeronautics and Space Administration.) 
NASA/RESEARCH PROGRAMS 
NASA electric vehicle project, 2:20397 (ERDA-76-136) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
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NATURAL CONVECTION/NUMERICAL SOLUTION 
Numerical simulation of natural convection in closed containers 
using a fully implicit method, 2:20705 (DP-MS-75-127) 
NATURAL DRAFT COOLING TOWERS 
Natural-draught cooling tower (Patent), 2:19617 
NATURAL DRAFT COOLING TOWERS/COST 
Economic assessment of backfitting power plants with closed- 
cycle cooling systems. Final report, Apr 1974-Oct 1975, 2:19608 
(PB-251189) 
NATURAL DRAFT COOLING TOWERS/PLUMES 
Emission of a natural-draught wet cooling tower and flow 
conditions at the brim of the cooling tower, 2:19610 
NATURAL GAS/CHARGES 
Study of electrical energy usage in the Public oi Electric and 
Gas Co., service territory, State of New Jersey. Prepared for 
the Department of the Public Advocate, Division of Rate 
Counsel. Final report, 2:20311 
NATURAL GAS/ NING 
——— emissions survey of the sour gas processing industry. 
Fina rt, 2:20836 (PB-251070) 
NATURAL GAS/CONSUMPTION RATES 
Illinois industrial energy consumption during 1971 and 1975. 
Survey results and estimations, 2:20323 (IDOE-RS-76-04) 
NATURAL GAS/DATA COMPILATION 
Energy information report to Congress. Quarterly report: second 
— 1976 (Production, net imports, and supply), 2:20276 
TISUB/B-027-76/002) 
NATURAL GAS/DEMAND FACTORS 
Energy conditions in the South (Description of supply/demand 
1972), 2:20277 (ORNL/TM-5568) 
NATURAL GAS/ECONOMICS 
Energy situation in the Community: situation 1975, outlook 1976, 
2:20273 (NP-21362) 
NATURAL GAS/ENERGY CONSERVATION 
Proposed energy conservation contingency plan: emergency 
restrictions on illuminated advertising and certain gas lighting. 
Economic impact analysis. Environmental impact assessment. 
Contingency plan No. 5, 2:20253 (FEA/H-76/434) 
NATURAL GAS/ENERGY SHORTAGES 
Analysis of the impacts of the projected natural gas curtailments 
for the winter 1975-1976, 2:19290 (PB-250623) 
NATURAL GAS/ENERGY STORAGE 
Projects to expand fuel sources in Eastern United States: survey of 
planned or proposed coal mines, coal and noncoal conversion 
plants, electric generating plants, oil refineries, uranium 
enrichment facilities, and related infrastructure, in states East of 
the Mississippi River (as of June 1976), 2:20269 (BM-IC-8725) 
NATURAL GAS/EXPLOSIVE STIMULATION 
Analysis of nuclear stimulation of Reservoir A, U.S.S.R., 2:20812 
(UCID-17330) 
NATURAL GAS/FORECASTING 
Energy situation in the Community: situation 1975, outlook 1976, 
2:20273 (NP-21362) 
NATURAL GAS/GOVERNMENT POLICIES 
Mining and minerals policy: 1976 bicentennial edition, 2:20220 
(NP-21355) 
NATURAL GAS/PLANNING 
Montana ener; y a paper: a Montana Energy Advisory 
Council sta rt, 2:20272 (NP-21224) 
NATURAL GAS/St O-ECONOMIC FACTORS 
Montana ene rey position paper: a Montana Energy Advisory 
Council staff report, 2:20272 (NP-21224) 
NATURAL GAS DEPOSITS/GAMMA LOGGING 
Use of pulsed neutron-neutron logging, thermal neutron-neutron 
logging, and gamma logging methods in classification for sand- 
clay sediments of Lower Cretaceous in Prikumsk oil-and-gas 
meee: according to filtration-capacitance characteristics, 
2: 
NATURAL GAS DEPOSITS/NEUTRON-GAMMA LOGGING 
Evaluation of oil and gas saturation and efficiency of sand 
— from specific resistivity acid neutron gamma log data, 
2:1926 
NATURAL GAS DEPOSITS/NEUTRON-NEUTRON LOGGING 
Use of pulsed neutron-neutron logging, thermal neutron-neutron 
logging, and gamma logging methods in classification for sand- 
clay sediments of Lower Cretaceous in Prikumsk oil-and-gas 
region according to filtration-capacitance characteristics, 
2:19266 
NATURAL GAS DEPOSITS/RESISTIVITY LOGGING 
Evaluation of oil and gas saturation and efficiency of sand 
— from specific resistivity acid neutron gamma log data, 
2:19265 
NATURAL GAS DISTRIBUTION SYSTEMS/ENERGY 
SUPPLIES 


Gas — of interstate natural gas pipeline companies, 1974, 


2:19291 (PB-251256) 
NATURAL GAS INDUSTRY/ENVIRONMENTAL EFFECTS 
— heric emissions survey of the sour gas processing industry. 
report, 2:20836 (PB-251070) 


NEPTUNIUM/X-RAY SPECTRA / 


NATURAL GAS INDUSTRY/WATER RESOURCES 
Water _ a factor in energy resources development, 2:20878 (PB- 


2 )) 
NATURAL GAS PROCESSING PLANTS/PLANNING 
Projects to expand fuel sources in Eastern United States: survey of 
planned or proposed coal mines, coal and noncoal conversion 
plarts, electric generating plants, oil refineries, uranium 
enrichment facilities, and related infrastructure, in states East of 
the Mississ ry River (as of June 1976), 2:20269 (BM-IC-8725) 
NATURAL GAS WELLS/PRODUCTIVITY 
F valuation of oil and gas saturation and efficiency of sand 
—— from specific resistivity acid neutron gamma log data, 
NATURAL GAS WELLS/WELL STIMULATION 
Quarterly report: the LLL massive hydraulic fracturing program 
for gas stimulation, July-September 1976, 2:19289 (UCRL- 
50036-76-3) 
NATURAL URANIUM/AVAILABILITY 
Availability of nuclear fuels: an aspect of supply assurance 
(German Federal Republic), 2:19390 
Availability of nuclear fuels: one aspect of the reliability of supply 
(German Federal Republic), 2:19393 
—— long-term supply of the FRG with natural uranium, 
NATURAL URANIUM/SEPARATION PROCESSES 
Extraction of uranium from sea-water, 2:19328 
NECKAR REACTOR/FIRE PREVENTION 
Fire protection devices in the controlled region of GKN nuclear 
power station, 2:19687 (AED-Conf-76-050-011) 
NEM/BIOLOGICAL EFFECTS 
Mammalian cell biology (X radiation, fast neutrons), 2:20964 
(ANL-76-99) 
NEODYMIUM LASERS/AMPLIFIERS 
Picosecond and nanosecond Nd:glass high power laser amplifier 
system, 2:20692 (SAND-76-0432) 
NEODYMIUM LASERS/PULSES 
Influence of the relaxation time of a passive switch on the duration 
of ultrashort pulses emitted by a neodymium-glass laser, 2:20702 
NEODYMIUM LASERS/RESEARCH PROGRAMS 
Advanced electrooptic components for satellite/submarine optical 
communications systems, 2:20694 (UCID-17298) 
NEOPLASMS 
See also ADENOMAS 
CARCINOMAS 
LEUKEMIA 
LYMPHOMAS 
NEOPLASMS/CHEMOTHERAPY 
Biochemistry, 2:20996 (ANL-76-99) 
NEOPLASMS/DATA COMPILATION 
Uranium miner lung cancer study. Progress report, July 1, 1975- 
July 1, 1976, 2:21013 (COO-1826-35) 
NEOPLASMS/RADIOINDUCTION 
Carcinogenesis (Uv radiation, gamma radiation, neutrons), 2:20995 
(ANL-76-99) 
Dose-response curves and their modification by specific 
mechanisms (Radioinduced neoplasms), 2:20999 
Experimental radiation pathology and oncology, 2:21010 (ANL- 
76-99) 
Inhalation carcinogenesis of high-fired *°*PuOz in rats, 2:21012 
Neutron and gamma-ray toxicity studies, 2:20994 (ANL-76-99) 
Radiation toxicity in dogs (Gamma radiation), 2:20993 (ANL-76- 
99) 
Uranium miner lung cancer study. Progress report, July 1, 1975- 
July 1, 1976, 2:21013 (COO-1826-35) 
NEOPLASMS/RADIOTHERAPY 
Accelerator for pion clinical facilities (Cost factors), 2:20984 (LA- 
UR-76-2083) 
Dosimetry of beams for negative pi-meson radiation therapy, 
2:20983 (LA-UR-76-2063) 
Neutron sources for medical applications, 2:20981 (CONF-760715- 
P2 


NEPTUNIUM/AUGER EFFECT 
Measurement of K fluorescence yields in actinide elements, 
2:21109 (CONF-760539-) 
NEPTUNIUM/CHEMICAL PROPERTIES 
Redox and chemical properties of U, Np and Pu in molten alkali 
chlorides, 2:20660 
NEPTUNIUM/CHEMICAL STATE 
High oxidation states of transuranium elements in molten salts, 


2:20661 
NEPTUNIUM/ELECTRONIC STRUCTURE 
Electronic structure of actinides and related metals, 2:20483 
NEPTUNIUM/REDOX REACTIONS 
Kinetics and mechanisms of some catalytic redox reactions of 
neptunium and plutonium, 2:20659 
PTUNIUM/X-RAY SPECTRA 
Measurement of K fluorescence yields in actinide elements, 
2:21109 (CONF-760539-) 





NEPTUNIUM BASE ALLOYS/TRANSITION TEMPERATU/ 


NEPTUNIUM BASE ALLOYS/TRANSITION TEMPERATURE 
Superconductivity in metastable bec alloys containing neptunium, 
2:20518 (LA-UR-76-1979) 
NEPTUNIUM CHLORIDES/REDOX REACTIONS 
Redox and chemical properties of U, Np and Pu in molten alkali 
chlorides, 2:20660 
NEPTUNIUM FLUORIDES/CHEMICAL REACTION KINETICS 
Thermodynamic study of actinide fluoride ee 2:20658 
NEPTUNIUM OXIDES/MOLECULAR STRUCTURE 
Coordinating properties of actinide (V) dioxocations, 2:20583 
NEPTUNIUM OXIDES/PHASE STUDIES 
Reaction of americium oxides with threevalent metal oxides, 
2:20582 
NETHERLANDS/REACTOR LICENSING 
Nuclear law Netherlands, 2:19819 
NEUTRAL ATOM BEAM INJECTION 
Conceptual design of the neutral beam injection system for the 
2000MWt tokamak reactor, 2:21241 (JAERI-M-6222) 
Neutral-beam design options (Design and cost optimization), 
2:21438 (LBL-4492) 
NEUTRINOS/MAGNETIC MOMENTS 
Neutrino magnetic moment, 2:21151 
NEUTRON ACTIVATION ANALYZERS/OPERATION 
Apollo remote analysis system applied to surface and pc 
in-situ elemental analysis (Neutron source and gam 
spectrometer system with various modes of epuadian, 2:20784 
(CONF-760539-) 
NEUTRON DETECTORS 
See also FISSION CHAMBERS 
HE-3 COUNTERS 
MODERATING DETECTORS 
SELF-POWERED NEUTRON DETECTORS 
NEUTRON DETECTORS/REVIEWS 
Fast neutron detectors and instrumentation (68 references), 
2:20763 (CONF-760715-P2) 
NEUTRON DIFFRACTION 
Some solid-state aspects of neutron physics research, 2:20603 
(CONF-760715-P1) 
NEUTRON DIFFRACTION/MEETINGS 
Proceedings of the conference on neutron scattering, Gatlinburg, 
Tennessee, June 6-10, 1976, 2:20457 (CONF-760601-P2) 
NEUTRON DIFFRACTION/SPIN ORIENTATION 
Limitations on the accuracy of polarized-neutron diffractometry 
(Magnetic field effects), 2:21208 
NEUTRON DIFFUSION EQUATION/FINITE ELEMENT 
METHOD 
Finite element method applied to the eigenvalue problem in 
multigroup diffusion equations for cylindrical reactor, 2:19876 
NEUTRON DOSIMETRY/DIELECTRIC TRACK DETECTORS 
Transfer dosemeters for fast neutron sources (Fission fragment 
track detectors), 2:20773 
NEUTRON DOSIMETRY/DOSE RATES 
Neutron dose rate for low-energy deuterons on beryllium, 2:21210 
NEUTRON FLUX/ANALYTICAL SOLUTION 
Theoretical methods for neutronics calculations of core-blanket 
leant systems in fast reactors, 2:19864 (CEA- R- 
4726) 
NEUTRON FLUX/SPATIAL DISTRIBUTION 
Effect of the neutron spectrum in evaluation of the fast neutron 
fluxes, 2:19870 (JAERI-M-6205) 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY/NEUTRON SOURCES 
Preparation of very small point sources for high resolution 
radiography, 2:19481 (CONF-760539-) 
NEUTRON REACTIONS 
Neutron induced reactions. II. (n,x) reactions on medium and 
heavy nuclei (Nucleon emission mechanism, clustering, pre- 
equilibrium emission, MeV and GeV ranges), 2:21169 (CONF- 
760715-P1) 
Neutron polarization (Review), 2:21158 (CONF-760715-P1) 
NEUTRON REACTIONS/ABSORPTION 
Fluctuation enhancements of compound cross sections for elastic, 
directly coupled, and weakly absorbed channels (Hauser- 
Feshbach theory), 2:21198 (CONF-760715-P1) 
NEUTRON REACTIONS/BREAKUP REACTIONS 
Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 
NEUTRON REACTIONS/CAPTURE 
Doubly radiative neutron capture in Hz and D» (Cross sections, 
branching ratio), 2:21159 (CONF-760715-P1) 
Fast radiative capture (Review, 5 to 15 MeV, cross sections, 
strength functions), 2:21177 (CONF-760715-P1) 
Gamma-ray deexcitation of 0*, 2* states in 1®* Os, 2:21180 
Neutron resonances in '**Re and '*7Re, 2:21183 
i standards and their application, 2:21162 (CONF-760715- 
P2 
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Nuclear-structure aspects of theoretical neutron physics (Review, 
resonance, radiation strength functions), 2:21179 (CONF- 
760715-P1) 

Resonance neutron oy i (Compound nucleus, valence nucleon 
transitions, particle-hole components), 2:21196 (CONF-760715- 


Pl 
NEUTRON REACTIONS/CHARGE-EXCHANGE REACTIONS 

Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715- -P1) 

NEUTRON REACTIONS/COMPOUND-NUCLEUS REACTIONS 

Fluctuation enhancements of compound cross sections for elastic, 
directly coupled, and weakly absorbed channels (Hauser- 
Feshbach theory), 2:21198 (CONF-760715- Pl) 

Neutron induced cascade reactions (Cross sections), 2:21170 
(CONF-760715-P1) 

NEUTRON REACTIONS/CROSS SECTIONS 

Neutrons and energy (Thermal to 14 MeV arts R matrix, cross 

section requirements), 2:21184 Geeta na 5-P1) 
NEUTRON CTIONS/DIRECT REACTI 

Neutron reactions (Review, reaction oan 7 2 21199 (CONF. 
760715-P1) 

NEUTRON REACTIONS/DOSIMETRY 

Status of neutron cross sections for reactor dosimetry, 2:21156 
(CONF-760715-P2) 

NEUTRON REACTIONS/ELASTIC SCATTERING 

Fast neutron scattering from some medium mass nuclei (Review, 3 
MeV, Ay cross sections, small-angle scattering), 2:21172 
(CONF-760715-P1) 

Fluctuation enhancements of compound cross sections for elastic, 
directly coupled, and weakly absorbed channels (Hauser- 
Feshbach theory), 2:21198 (CONF-760715-P1) 

Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 

Neutron standards and their application, 2:21162 (CONF-760715- 
P2) 

Study of the spin-orbit term of the spherical optical model 
potential by large angle fast neutron elastic scatterin + gga 
distribution measurements, 2:21175 (CONF-760715-P2) 

NEUTRON REACTIONS/FINAL-STATE INTERACTIONS 

Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 

NEUTRON REACTIONS/FISSION 

Fission cross sections of 7°°U and 7°°Pu for neutrons with energies 
of 2, 24, 55 and 144 keV, 2:21190 (CONF-760715-P2) 

Microscopic and macroscopic calculations of one-body damping 
in fission, 2:21187 

Neutron induced fission of 7**U, °5U, and 7*°Pu (Mass yield 
charge, statistical model, external barrier thermal energy to 22 
MeV, kinetic energy), 2:21186 (CONF-760715-P1) 

—" standards and their application, 2:21162 (CONF-760715- 
P2 

Neutrons and fission (Review), 2:21185 (CONF-760715-P1) 

Spin determination of fission resonances (Review, spin, cross 
sections), 2:21189 (CONF-760715-P1) 

NEUTRON REACTIONS/INELASTIC SCATTERING 

Direct excitation effects in '**Sm, '7° '78 '°°Hf and 18 1 186W due 
to inelastic scattering of “low-energy” neutrons, 2:21182 
(CONF-760715-P2) 

Direct interactions in neutron inelastic scattering spectra, 2:21171 
(CONF-760715-P2) 

Fast neutron scattering from some medium mass nuclei (Review, 3 
MeV, poe. cross sections, small-angle scattering), 2:21172 
(CONF-760715-P1) 

Fluctuation enhancements of compound cross sections for elastic, 
directly coupled, and weakly absorbed channels (Hauser- 
Feshbach theory), 2:21198 (CONF-760715- P1) 

NEUTRON REACTIONS/MEETINGS 

International conference on the interactions of neutrons with 
nuclei. Volume I. Main sessions. Proceedings of a conference 
held at Lowell, Massachusetts, July 6-9, 1976, 2:21153 (CONF- 
760715-P1) 

International conference on the interactions of neutrons with 
nuclei. Volume II. Joint, parallel and papers sessions. 
69,1608: of a conference held at Lowell, Massachusetts, July 
6-9, 1976, 2:21154 (CONF-760715-P2) 

NEUTRON REACTIONS/NUCLEAR REACTION KINETICS 

Fast neutron scattering: reaction mechanisms and nuclear 
structure (Review), 2:21197 (CONF-760715-P1) 

Neutron resonances: neutron reaction mechanisms and nuclear 
structure, 2:21167 (CONF-760715-P1) 

NEUTRON REACTIONS/PICKUP REACTIONS 
Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 
— standards and their application, 2:21162 (CONF-760715- 
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NEUTRON REACTIONS/PRECOMPOUND-NUCLEUS 
EMISSION 
Neutron induced cascade reactions (Cross sections), 2:21170 
(CONF-760715-P1) 
NEUTRON REACTIONS/RESEARCH PROGRAMS 
Neutron fo pn at LAMPF (Yields, differential cross sections, 
460 to MeV elastic scattering, Sma and 
roduction), 2:21160 (CONF-760715-P1) 
ON REACTIONS/RESONANCE SCATTERING 
Structure studies of 7Li, *Li, ''B and '*B from elastic scattering 
of neutrons, 2:21164 (CONF-760715-P2) 
NEUTRON REACTIONS/REVIEWS 
Neutron reactions (Review, reaction kinetics), 2:21199 (CONF- 
760715-P1 
Recent advances in neutron physics, 2:21195 (CONF-760715-P1) 
NEUTRON REACTIONS/STANDARDS 
Neutron standards and their application, 2:21162 (CONF-760715- 


P2) 
NEUTRON REFLECTORS 
Nuclear reactor (Patent), 2:19747 
NEUTRON REFLECTORS/STRESS ANALYSIS 
Calculation of the stress fields in the side reflector of the pepple- 
bed high-temperature reactor, 2:19721 (Juel-1224) 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
Needs and status of CTR materials irradiation facilities, an 
introduction to 14-MeV neutron sources, 2:21464 (BNL-21833) 
NEUTRON SOURCES/CALIBRATION 
Transfer dosemeters for fast neutron sources (Fission fragment 
track detectors), 2:20773 
NEUTRON SOURCES/DESIGN 
Neutron sources for medical applications, 2:20981 (CONF-760715- 


P2) 
NEUTRON SOURCES/DOSE RATES 
Neutron dose rate for low-energy deuterons on beryllium, 2:21210 
NEUTRON SOURCES/FABRICATION 
Preparation of very small point sources for high resolution 
radiography, 2:19481 (CONF-760539-) 
NEUTRO URCES/OPERATION 
= sources for medical applications, 2:20981 (CONF-760715- 


) 
NEUTRON SOURCES/PLANNING 
Proposed Brookhaven accelerator-based neutron generator, 
2:20727 (BNL-21834) 
NEUTRON SOURCES/POLARIZED BEAMS 
Sources of polarized fast-neutron beams: a status report, 2:21161 
(CONF-760715-P2) 
NEUTRON SOURCES/RESEARCH PROGRAMS 
Research trends in neutron physics, 2:21155 (CONF-760715-P2) 
NEUTRON SOURCES/REVIEWS 
Accelerator-produced neutrons of high flux-rate, 2:20730 (CONF- 
7607 15-P2) 
Intense neutron generators, 2:20739 (UCRL-78612) 
Neutron installations and facilities, 2:20729 (CONF-760715-P2) 
NEUTRON SOURCES/TESTING 
Data acquisition techniques, 2:20793 (SAND-76-5735) 
NEUTRON SOURCES/USES 
Accelerator-produced neutrons of high flux-rate, 2:20730 (CONF- 
7607 15-P2) 
Technological and industrial applications of neutrons, 2:19489 
(CONF-760715-P2) 
NEUTRON SPECTRA/SPECTRA UNFOLDING 
Results of the contribution to the EWGRD intercomparison of 
unfolding codes for neutron spectra evaluation, performed by 
means of the RFSP-JUEL programme, 2:21207 (Juel-1279) 
NEUTRON SPECTRA/STANDARDS 
Neutron standards and their application, 2:21162 (CONF-760715- 


P2) 
NEUTRON STARS 
Competition of neutrino and gravitational radiation in neutron star 
formation, 2:21054 
NEUTRON STARS/MAGNETIC FIELDS 
The Her X-1 spectrum: a measure of the field near the magnetic 
les of a neutron star, 2:21057 (N-75-33992) 
NE ON STARS/STAR ACCRETION 
Accretion onto magnetized neutron stars: Normal mode analysis 
of the interchange instability at the magnetopause, 2:21056 
NEUTRON STARS/STAR MODELS 
Accretion onto magnetized neutron stars: Normal mode analysis 
of the interchange instability at the magnetopause, 2:21056 
Neutron astrophysics (Reviews), 2:21048 (CONF-760715-P1) 
NEUTRON TRANSPORT/COMPUTER CALCULATIONS 
Transport code development and code-coordination Re ram. 
Quarterly report, October 1-December 31, 1973 (LMFBR), 
2:19778 (LA-5577-PR) 
NEUTRON TRANSPORT THEORY/HETEROGENEOUS 


EFFECTS 

Determination of monopolar heterogeneous ers in the 
neutron semitransport theory and their utilization in three-group 

reactor calculations, 2:19868 (ITN-104-1975) 


NEW ZEALAND/FOSSIL-FUEL POWER PLANTS / 


= ee. | pam ein ng eth tg ies a 
neutron logging: multipurpose logging sonde for changin 
types of logs in the borehole without = ae Da the sonde to the. 
surface (Patent), 2:20801 
NEUTRON-NEUTRON LOGGING/EQUIPMENT 

Development of a neutron logging tool for uranium exploration 

(Natural gamma or n--n mode), 2:19307 (GJBX-18(76)) 
NEUTRONS/ABSORPTION 

Gamma, neutron, and secondary gamma transport in infinite 
wonaapanets air. Volume II. Edited results. Final report, 
2:21203 (AD-A-019410) 

NEUTRONS/BETA DECAY 

Relations between the angular-correlation coefficients in neutron 

decay and verification of the V-A theory of beta decay, 2:21138 
NEUTRONS/FORM FACTORS 

Asymptotic form factors of hadrons and nuclei and the continuity 
of particle and nuclear dynamics (Scale-invariant quark model, 
ae scaling predictions, democratic chain model), 

NEUTRONS/POLARIZATION 
omen pease (Review), 2:21158 (CONF-760715-P1) 
NEUTRONS/RBE 
Cellular factors that regulate radiation activation and restriction of 
mouse leukemia viruses, 2:20971 
NEUTRONS/TOXICITY 
Neutron and gamma-ray toxicity studies, 2:20994 (ANL-76-99) 
NEUTROPHILS/BIOCHEMICAL REACTION KINETICS 

Protein adsorption to monosodium urate crystals: differential 
responses of human peripheral blood neutrophils (Etiology of 
acute gouty arthritis), 2:20936 (CONF-760674-1) 

NEVADA SITE/ENVIRONMENTAL IMPACT 

STATEMENTS 

Nevada Test Site, Nye County, Nevada. Draft environmental 
impact statement (Underground nuclear explosions with yields 
of one megaton or less), 2:20899 (ERDA-1551-D(Draft)) 

NEVADA TEST SITE/GEOLOGY 

Lawrence Livermore Laboratory Nuclear Test Effects and 

Geologic Data Bank, 2:20808 (UCRL-78799) 
NEVADA SITE/RADIATION MONITORING 

Information pertinent to the migration of radionuclides in ground 
water at the Nevada Test Site. Part 1. Review and analysis of 
existing information, 2:20868 (UCRL-52078(Pt.1)) 

NEVADA TEST SITE/RADIOACTIVE WASTE MANAGEMENT 

Information pertinent to the migration of radionuclides in ground 
water at the Nevada Test Site. Part 2: annotated bibliography, 
2:20869 (UCRL-52078(Pt.2)) 

NEVADA TEST SITE/RADIONUCLIDE MIGRATION 

Estimation of spatial pattern for environmental contaminants 
(Application to distribution of 7°°Pu, **°Pu, and **'Am in 
surface soil samples at Nevada Test Site), 2:20864 (BNWL-SA- 
5771) 

Information pertinent to the migration of radionuclides in ground 
water at the Nevada Test Site. Part 1. Review and analysis of 
existing information, 2:20868 (UCRL-52078(Pt.1)) 

NEW HAMPSHIRE/ENERGY 

Review of leading state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02) 

NEW HAMPSHIRE/ENERGY SOURCES 

Proceedings of the regional professional energy seminar (For 
Vermont, New Hampshire, and Maine), 2:20219 (CONF- 
7509143-) 

NEW JERSEY/OFFSHORE OPERATIONS 

Environmental consequences of on-shore activity in four New 
Jersey coastal counties resulting from off-shore oil development. 
Final report, 1975-90, 2:19281 (PB-249349) 

NEW JERSEY/POWER DEMAND 

Study of electrical energy usage in the Public Service Electric and 
Gas Co., service territory, State of New Jersey. Prepared for 
the Department of the Public Advocate, Division of Rate 
Counsel. Final report, 2:20311 

NEW JERSEY/PUBLIC UTILITIES 

Study of electrical energy usage in the Public Service Electric and 
Gas Co., service territory, State of New Jersey. Prepared for 
the Department of the Public Advocate, Division of Rate 
Counsel. Final report, 2:20311 

NEW YORK/GEO ICAL SURVEYS 
Investigation of two areas in New York State which may have 
tential for geothermal energy. Progress report, May 1, 1976- 
Seomalier 31, 1976 (Adirondack Mountains and Panther 
Mountain), 2:19583 (COO-2694-3) 
NEW YORK/GEOTHERMAL EXPLORATION 
Investigation of two areas in New York State which may have 
tential for geothermal energy. Progress report, May 1, 1976- 
Seoccntber 31, 1976 (Adirondack Mountains and Panther 
Mountain), 2:19583 (COO-2694-3) 
NEW ZEALAND/ENERGY SUPPLIES 
Statistics of energy: 1960-1974, 2:20275 (NP-21396) 
ZEALAND. IL-FUEL POWER PLANTS 

Thermal plants will ease New Zealand's energy crisis (Huntly 

Power Station will first burn gas, then coal), 2:20322 





NICKEL/BINDING ENERGY / 


NICKEL/BINDING ENERGY 
Core-electron eas ge of the first thirty elements, 2:21094 
NICKEL/CORROSIO 
Influence of chemical environment on high-temperature 
mechanical properties, 2:19913 
NICKEL/DEGASSING 
Accelerated evolution of hydrogen from metals during plastic 
deformation (Tritium tracer), 2:20536 
NICKEL/ELECTRODEPOSITION 
Electroforming repair of a nozzle approach section, 2:20466 
(SAND-76-8031 
Electroplating U-0.75 Ti, 105-mm, XM774 penetrators with nickel 
and zinc, 2:20465 (SAND-76-8023) 
NICKEL/MAGNETIZATION 
Moessbauer effect emission spectroscopy: a useful surface 
technique, 2:20472 (CONF-760539-) 
NICKEL/WELDING 
Claddings with nickel and nickel-base alloys used for corrosion 
protection in chemistry and nuclear power plant technology, 
2:20553 


NICKEL/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
NICKEL ALLOYS 
See alse CHROMIUM-NICKEL STEELS 
INVAR 
KOVAR 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL ALLOYS/DISLOCATIONS 
Dislocation interactions with internal coherency stresses in age- 
hardened Cu-Ni-Fe alloys, 2:20486 
NICKEL ALLOYS/MAGNETIC MOMENTS 
Asphericity of spin density in disordered ferromagnetic alloys, 
2:20473 (CONF-760601-P2) 
NICKEL ALLOYS/STANDARDS 
Nickel alloy forgings (ASME SB-564 with additional 
requirements) (For nuclear applications), 2:20461 (RDT-M-2- 
20T(11-76)) 
Nickel-chromium-iron alloy rod and bar (ASME SB-166 with 
additional requirements), 2:20463 (RDT-M-7-4T(Rev.)(4-76)) 
NICKEL BASE ALLOYS/CORROSION 
Materials Science Division coal technology seventh quarterly 
report, April-June 1976 (Gasification plant materials), 2:19165 
(ANL-76-111) 
NICKEL BASE ALLOYS/GRAIN SIZE 
Influence of original grain size number of EI437B type alloy on 
the final grain size number obtained following deformation and 
recrystallization, 2:20479 (RFP-Trans-209) 
NICKEL BASE ALLOYS/MECHANICAL PROPERTIES 
Influence of original grain size number of EI437B type alloy on 
the final grain size number obtained following deformation and 
recrystallization, 2:20479 (RFP-Trans-209) 
NICKEL BASE ALLOYS/WELDING 
Claddings with nickel and nickel-base alloys used for corrosion 
= in chemistry and nuclear power plant technology, 
NICKEL COMPOUNDS/MOLECULAR STRUCTURE 
Investigation of the systems LaNi;Hsub(x) and LaNisDsub(x) by 
peotee and deuteron nuclear magnetic resonance, 2:20607 
NICKEL HYDRIDES/MOLECULAR STRUCTURE 
Investigation of the systems LaNisHsub(x) and LaNisDsub(x) by 
pate and deuteron nuclear magnetic resonance, 2:20607 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/EMBRITTLEMENT 
Metallurgy: action of liquid zinc on nickel steel (Austenitic steel 
(18-8); 9.5% Ni steel), 2:20495 (BNWL-tr-214) 
NICKEL-CADMIUM BATTERIES/BATTERY SEPARATORS 
An evaluation of potentially useful separator materials for nickel- 
— (Ni-Cd) satellite batteries. Final report, 2:20194 (N-75- 
) 
NICKEL-CADMIUM BATTERIES/COMPARATIVE 
EVALUATIONS 
Lightweight laser desi eee battery evaluation tests. Final report, 
2:20189 (AD-A-019511) 
NICKEL-CADMIUM BATTERIES/ELECTRODES 
Method for making nickel and cadmium electrodes for batteries 
(Patent), 2:20195 
NICKEL-CADMIUM BATTERIES/RESEARCH PROGRAMS 
bat 4 progress notes, 1 April 1974-30 June 1974, 2:20172 (AD- 


Quarterly Fi ony notes, 1 January 1975-31 March 1975, 2:20175 
(AD-B-004545) 
Quarterly progress notes, 1 October 1975-31 December 1975, 
2:20176 (AD-B-009796) 
NICKEL-CADMIUM BATTERIES/TESTING 
= devices for sounding rocket instrumentation systems. 
020253)" time delay and automatic test system, 2:20190 (AD-A- 
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NICKEL-ZINC BATTERIES/CATHODES 
Method for making nickel and cadmium electrodes for batteries 
(Patent), 2:2019 
NICKEL-ZINC BATTERIES/DESIGN 
Cell with circulating electrolyte (Patent; primarily for Zn/air 
batteries, but adaptable to other types), 2:20186 
COTIANA/HYBRIDIZATION 


Cell fusion hybrids (Nicotiana protoplasts), 2:20922 (BNL-21726) 
NIGHTGLOW 
See AIRGLOW 
NIMONIC PE16/PHYSICAL RADIATION EFFECTS 
Irradiation creep of fast reactor materials, 2:20569 
NIOBIUM/CATHODE SPUTTERING 
Energy threshold of the ion component in cathode sputtering of 
heavy metals by Cs*, 2:20469 
NIOBIUM/ELECTRONIC STRUCTURE 
Electronic structure of metals and semiconductors: bulk, surface, 
and interface properties, 2:20605 (LBL-5493) 
NIOBIUM/LATTICE VIBRATIONS 
57Fe impurity atom lattice dynamics and systematics in group V 
and VI host metals, 2:20475 (LA-UR-76-2065) 
NIOBIUM/MAGNETIC FLUX 
Experimental investigation of the thermoelectric generation of 
ux in a superconducting bimetallic loop, 2:20524 
NIOBIUM/MAGNETIC PROPERTIES 
Magnetic form factor of 3d and 4d paramagnetic metals, 2:20509 
(CONF-760601-P2) 
NIOBIUM/NEUTRON DIFFRACTION 
Determination of scattering lengths and magnetic spin rotations by 
neutron interferometry, 2:20516 (CONF-760715-P2) 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Rossa Somemeeece of neutron damage in Cu and Nb, 2:20573 
NIOBIUM/THERMODYNAMIC PROPERTIES 
Comment on “Isotope effect in solutions of hydrogen and 
deuterium in niobium”, 2:20538 
Reply to “Comment on ‘isotope effect in solutions of hydrogen 
and deuterium in niobium’ ", 2:20537 
NIOBIUM/X-RAY FLUORESCENCE ANALYSIS 
Application of energy dispersive x-ray fluorescence analysis in 
process control (Analysis of simulated fuel dissolver solutions 
for Nb, U, and Zr), 2:20627 (CONF-760539-) 
NIOBIUM 91 TARGET/NEUTRON REACTIONS 
Neutron cross sections of the isomeric nuclei Kr*’, Sr®’, and Nb® 
(Hauser-Feshbach Theory), 2:21173 
NIGBIUM 93 TARGET/NEUTRON REACTIONS 
Direct interactions in neutron inelastic scattering spectra, 2:21171 
(CONF-760715-P2) 
NIOBIUM ALLOYS 
See also INCONEL 600 
INCONEL 718 
MULBERRY 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/FRACTURE PROPERTIES 
Fracture characteristics of uranium alloys by scanning electron 
microscopy, 2:20494 (Y-2063) 
NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Superconductivity and phase stability of NbsGe, 2:20574 
NIOBIUM ALLOYS/TRANSITION TEMPERATURE 
Superconductivity and phase stability of NbsGe, 2:20574 
NIOBIUM BASE ALLOYS/CORROSION RESISTANCE 
Temperature gradient compatibility tests of some refractory 
metals and alloys in bismuth and bismuth-lithium solutions, 
2:20549 (ORNL/TM-5503) 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 
Critical current enhancement in Nb3Sn by low-temperature fast- 
neutron irradiation, 2:20543 
Progress toward a practical Nb-Ge conductor, 2:20594 (COO- 


2522-6) 
NIOBIUM BASE ALLOYS/MAGNETIC FLUX 
Bending of flux lines by transport currents in type II 
superconductors measured by neutron diffraction, 2:20535 
NIOBIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Critical current enhancement in NbsSn by low-temperature fast- 
neutron irradiation, 2:20543 
NIOBIUM OXIDES/PHASE STUDIES 
Alkali oxide-tantalum, niobium and antimony oxide ionic 
— Final report, 1 Jan-31 Dec 1974, 2:20606 (N-75- 


1909) 
NITINOL HEAT ENGINES 
Experimental work on the use of memory alloy NiTi as drive for 
deployment of antennas and solar cell arrays, 2:19568 (N-76- 


— gg of nitrogen oxides. Quarterly report, 2:21028 (PB- 
NITRIC OXIDE/HEALTH HAZARDS 
= tia of nitrogen oxides. Quarterly report, 2:21028 (PB- 
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NITRO COMPOUNDS 
See also NITROBENZENE 
NITRO COMPOUNDS/CHEMICAL REACTION KINETICS 
= wg of the shock initiation of liquid nitromethane, 


NITRO COMPOUNDS/DETONATIONS 
a of the shock initiation of liquid nitromethane, 


NITROBENZENE/ELECTROCHEMISTRY 
Electrochemistry of nitrobenzene and p-nitrobenzaldehyde studied 
by transmission spectroelectrochemical methods in sulfolane, 
2:20647 


NITROGEN/ION-MOLECULE COLLISIONS 
Theoretical and experimental studies of the NzO~ and N2O ground 
state potential energy surfaces. Implications for the 
Oo 2yieldsN2O +e and other processes, 2:21101 
NITROGEN 14 TARGET/NEUTRON REACTIONS 
Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 
NITROGEN 15 TARGET/NEUTRON REACTIONS 
Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 
NITROGEN DIOXIDE/HEALTH HAZARDS 
— a of nitrogen oxides. Quarterly report, 2:21028 (PB- 
12 
NITROGEN IONS/ION-MOLECULE COLLISIONS 
Charge exchange between multicharged ions of C, N, and O and 
ae hydrogen (+3 to +6 ions, 0.3 to 1.2 x 10® cm/s), 
1102 


2:2 
NITROGEN MUSTARD/BIOLOGICAL EFFECTS 
Characterization of postreplication repair in mutagen-sensitive 
strains of Drosophila melanogaster (X radiation), 2:21008 
Isolation and characterization of X-linked mutants of Drosophila 
melanogaster which are sensitive to mutagens (UV and gamma 
radiation, MMS, nitrogen mustard), 2:21007 
mei-9/sup a/ mutant of Drosophila melanogaster increases 
mutagen sensitivity and decreases excision repair (UV radiation, 
MMS, nitrogen mustard, caffeine), 2:21009 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Experimental studies on the feasibility of in-furnace control of SO2 
and NO/sub x/ emissions from industrial stokers, 2:20825 (NP- 
21269) 
Reduction of gaseous pollutants in combustion flue gas (Patent), 
2:20842 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Chemistry of fuel nitrogen conversion to nitrogen oxides in 
combustion. Final report, Jun 1972-May 1975, 2:20829 (PB- 


250373) 
NITROGEN OXIDES/ECOLOGICAL CONCENTRATION 

Area source emission inventory for Fulton, Dekalb, Cobb, 
Clayton, and Gwinnett Counties, Georgia. Volume I, 2:20830 
(PB-250382) 

NITROGEN OXIDES/EMISSION 

Area source emission inventory for Fulton, Dekalb, Cobb, 
Clayton, and Gwinnett Counties, Georgia. Volume II. 
Appendices, 2:20831 (PB-250383) 

Area source emission inventory for Chatham County, Georgia. 
Volume I, 2:20832 (PB-250386) 

NITROGEN OXIDES/ENVIRONMENTAL EFFECTS 

Perspective on the energy future of the Northeast: health and 
environmental impacts of alternative energy futures for the 
Northeast, 2:21025 (BNL-21611) 

NITROGEN OXIDES/HEALTH HAZARDS 

Health effects of nitrogen oxides. Quarterly report, 2:21028 (PB- 
251264) 

Perspective on the energy future of the Northeast: health and 
environmental impacts of alternative energy futures for the 
Northeast, 2:21025 seal 1) 

NITROGEN OXIDES/REMOVAL 

Fuel gas environmental impact: Phase report. Report for | Jul 

1973-1 Nov 1974, 2:19184 (PB-249454) 
NITROUS OXIDE/ELECTRON ATTA 

Effect of an electric field on electron attachment to SFe, N2O, and 

O: in liquid argon and xenon, 2:20646 
NON-EQUILIB PLASMA/PLASMA 

MACROINSTABILITIES 

Stability of the nonequilibrium plasma of an rf discharge in a 
transverse magnetic field, 2:21375 

NON-PROLIFERATION TREATY 
Nuclear proliferation and the near-nuclear countries (Book), 


2:20809 
NORTH AMERICA 
See also CANADA 


USA 
NORTH AMERICA/ENERGY SUPPLIES 
Statistics of energy: 1960-1974, 2:20275 (NP-21396) 


NUCLEAR EXPLOSIONS/USES / 


IRTHERN IRELAND 
See UNITED KINGDOM 
NORTHERN TERRITORY/URANIUM DEPOSITS 
= — of uranium mineralization in the Ngalia Basin, N.T., 
NOSE CONES/ELECTRIC IMPEDANCE 
Computer modeling technique for electrically conductive objects, 
2:21233 (SAND-76-0503) 
NOVAE/STAR MODELS 
Model of the ejection of matter from novae, 2:21051 (N-76-18012) 
NOZZLES/COATINGS 
Nozzle out of graphite for adding thermally decom ble gases 
——— uel or breeder kernels in a fluid bed (Patent), 


NOZZLES/DESIGN 
er temperature gas turbine engine component materials testing 
gram. Task I. Quarterly technical progress report No. 4, 
al Sune 27, 27, ang 2:19221 (FE-1765-18) 
mosaic ‘CH PROGRAMS 
Investigation ar fine fine-scale three-demensional chemical laser 
nozzles: final report on research work on advanced chemical 
laser nozzles. Report for 12 Feb 74-30 Apr 1976, 2:20684 (AD- 
A-024317) 
NOZZLES/STRESS ANALYSIS 
Elastic stresses at reinforced nozzles in spherical shells with 
pressure and moment loading, 2:19897 (ORNL/Sub-2913-4) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/DIESEL ENGINES 
Evaluation of failure of high lift diesel No. 2, 2:20044 (UNI-671) 
N-REACTOR/IRRADIATION CAPSULES 
Coproduct target element fabrication operating procedures, 
2:20043 (RL-GEN-1559) 
NS OTTO HAHN/PERFORMANCE 
rating results of the nuclear ship ‘Otto Hahn’ in 1975, 2:20047 
NU R DATA COLLECTIONS 
US task force report on a generalized ENDF format, 2:21178 
(INDC(NDS)-69) 
NUCLEAR DATA COLLECTIONS/INFORMATION SYSTEMS 
Nuclear Data Project data bank, 2:21152 (CONF-760539-) 
NUCLEAR ENERGY 


Nuclear Systems Materials Handbook (Materials requirements for 
nuclear energy systems), 2:20458 (HEDL-SA-871) 
NUCLEAR ENERGY/BUDGETS 
Authorizing appropriations for the Energy Research and 
Development Administration. Conference report to accompany 
H.R. 13350, 2:20227 
NUCLEAR ENERGY/DATA COMPILATION 
Energy information report to Congress. Quarterly report: second 
quarter 1976 (Production, net imports, and supply), 2:20276 
(NTISUB/B-027-76/002) 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 
Laser strain seismometer for nuclear yield determinations and 
scientific studies, 2:20810 (SAND-76-0264(Vol.2)(No.2)) 
(CLEAR EXPLOSIONS 
See also BOXCAR EVENT 
GREELEY EVENT 
RIO BLANCO EVENT 
NUCLEAR EXPLOSIONS/CONTAINMENT 
Lawrence Livermore Laboratory Nuclear Test Effects and 
Geologic Data Bank, 2:20808 (UCRL-78799) 
NUCLEAR EXPLOSIONS/ELECTROMAGNETIC PULSES 
Aids for the study of electromagnetic blackout. Handbook, 
2:21079 (AD-A-010228) 
NUCLEAR EXPLOSIONS/ENVIRONMENTAL EFFECTS 
Nevada Test Site, Nye County, Nevada. Draft environmental 
impact statement (Underground nuclear explosions with yields 
canine one megaton or less), 2:20899 (ERDA-1551-D(Draft)) 
PLOSIONS/GROUND MOTION 
we motion and building damage from underground nuclear 
detonations, 2:20815 (UCRL-78745) 
NUCLEAR EXPLOSIONS/SIMULATION 
DNA master file of ground-shock, air-blast, and structure- 
response data. Volume 1. Archive description and user's 
information. Final report 1 Nov 1974-15 Sep 1975, 2:20805 (AD- 
A-020938) 
DNA master file of ground-shock, air-blast, and structure- 
data. Volume 2. Appendixes. Final report 1 Nov 1974, 
2:20806 (AD-A-020939) 
Laser triggered switching of a pulsed charged oil filled spark gap, 
2:20816 
Simulated nuclear blast testing for aircraft segments, 2:20817 
(SAND-76-0264(V 0l.2)(No.2)) 
EXPLOSIONS/USES 
Analysis of nuclear stimulation of Reservoir A, U.S.S.R., 2:20812 
(UCID-17330) 


Soviet experi with ful uses of nuclear explosions, 
2:20813 (UCRL-52000-76.9) 
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NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR FACILITIES/ENVIRONMENTAL EFFECTS 
Tennessee and Cumberland River Basins radionuclide transport: a 
case study (Calculations of radiation dose to human populations 
from cumulative operation of nuclear facilities), 2:20982 
(HEDL-SA-1087) 
NUCLEAR FACILITIES/PHYSICAL PROTECTION DEVICES 
Tamper-indicating radiation surveillance instrumentation, 2:19451 
NUCLEAR FACILITIES/RADIATION DOSE DISTRIBUTIONS 
ISOLA II - A FORTRAN IV code for the calculation of the 
long-term a- and B-dose distributions in the vicinity of nuclear 
installations, 2:20015 (KFK-2210) 
NUCLEAR FACILITIES/RADIOACTIVE WASTE 
MANAGEMENT 
Information pertinent to the migration of radionuclides in ground 
water at the Nevada Test Site. Part 2: annotated bibliography, 
2:20869 (UCRL-52078(Pt.2)) 
NUCLEAR FACILITIES/RADIOACTIVE WASTE PROCESSING 
Present status of rare gas release control, 2:19403 (KURRI-TR- 
127) 
NUCLEAR FUELS 
See also FUEL ELEMENTS 
LIQUID FUELS 
SPENT FUELS 
Coal future: economic and technological analysis of initiatives and 
innovations to secure fuel supply independence. Appendix B. 
Final report, 2:19297 (PB-247679) 
Nuclear fuel operations (United Kingdom), 2:19298 
NUCLEAR FUELS/AVAILABILITY 
Availability of nuclear fuels: an aspect of supply assurance 
(German Federal Republic), 2:19390 
Availability of nuclear fuels: one aspect of the reliability of supply 
(German Federal Republic), 2:19393 
NUCLEAR FUELS/BURNUP 
Separation and determination of '**Cs and '*7Cs using ammonium 
molybdate-silica gel system for the burn-up calculation of 
nuclear fuel, 2:19967 
NUCLEAR FUELS/FISSION PRODUCT RELEASE 
Experimental measurements of fission product release from 
reactor fuel materials, 2:19354 
NUCLEAR FUELS/MARKET 
Import and export of radioactive substances in 1975 (German 
Federal Republic), 2:19389 
NUCLEAR FUELS/QUALITY CONTROL 
Note on an interlaboratory examination of mixed uranium- 
plutonium oxide fuel for qualification for reactor use, 2:19360 
NUCLEAR FUELS/TRANSPORT 
Shipping container for nuclear fuels (Patent), 2:20683 
Transportation Environment Data Bank index, 2:19379 (SAND- 
75-0248B) 
NUCLEAR INDUSTRY 
British activity in the nuclear equipment business, 2:20231 
Coal future: economic and technological analysis of initiatives and 
innovations to secure fuel supply independence. Appendix B. 
Final report, 2:19297 (PB-247679) 
Fuel cycle industry of France, 2:19296 (CEA-CONF-3287) 
NUCLEAR INDUSTRY/CIVIL LIABILITY 
Nuclear insurance and indemnity, 2:20158 
NUCLEAR INDUSTRY/FINANCING 
Financing, recycling, PR: solutions from Europe, 2:19388 
NUCLEAR INDUSTRY/HAZARDS 
Risk and safety in the nuclear industry and conventional norms of 
society, 2:20075 (INIS-mf-3068) 
NUCLEAR INDUSTRY/MARKET 
Nuclear issue as seen by a businessman, 2:20234 
NUCLEAR INDUSTRY/PUBLIC RELATIONS 
Financing, recycling, PR: solutions from Europe, 2:19388 
NUCLEAR INSURANCE 
Twenty years of nuclear insurance in Europe (Brief review of 
development of nuclear insurance pools and achieved liability 
agreements), 2:20159 
NUCLEAR INSURANCE/LEGAL ASPECTS 
Nuclear insurance and indemnity, 2:20158 
eee MATERIALS DIVERSION/NON-PROLIFERATION 
EATY 
Conditions applying to —— uranium exports: Safeguards 
obligations under NPT, 2 
NUCLEAR MATERIALS DIVERSION/PHYSICAL 
PROTECTION DEVICES 
Tamper-indicating radiation surveillance instrumentation, 2:19451 
NUCLEAR MATERIALS DIVERSION/SAFEGUARDS 
Adaptive intrusion data system for alarm sensor assessment, 
2:19445 (SAND-76-5925) 
Application of tamper-resistant identification and sealing 
techniques for safeguards, 2:19453 
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NUCLEAR MATERIALS MANAGEMENT 
Activities of the re ay Safeguards Research and Development 
Association (ESARDA), 2:19446 
NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 
Experience of the Central Control Laboratory (CCL) in 
accounting for and controlling nuclear material in 
Czechoslovakia, 2:19456 
Experiences of we differences in plutonium oxide 
transactions, 2:1 
inte method for ~o accountability in reprocessing 
lants (MAGTRAP), 2:1 
CLEAR MA MATERIALS MANAGEMENT/ALARM SYSTEMS 
Automatic duress alarm for protection of special nuclear materials, 
2:19466 (SAND-76-02 01.2)(No.2)) 
NUCLEAR MATERIALS MANAGEMENT/CORRECTIONS 
Physical standards and valid calibration, 2:19462 
NUCLEAR MATERIALS MANAGEMENT/DATA ANALYSIS 
a and data analysis methods for volume measurements, 
1 


2 
NUCLEAR MATERIALS MANAGEMENT/ERRORS 
Physical standards and valid calibration, 2:19462 
NUCLEAR MATERIALS MANAGEMENT/INVENTORIES 
Reprocessing plant tem — response analysis as the basis for 
dynamic inventory of in-process nuclear material, 2:19461 


NUCLEAR MATERIALS MANAGEMENT/MEASURING 
METHODS 


Instruments and data analysis methods for volume measurements, 


2:19463 
NUCLEAR MOLECULES 
(Transient structures formed in heavy-ion reactions, not to be 
confused with compound.) 
NUCLEAR MOL’ LES/POSITRONS 
Positron creation in superheavy quasi-molecules (Review), 


2:21134 
NUCLEAR PHYSICS/RESEARCH PROGRAMS 
Research trends in neutron physics, 2:21155 (CONF-760715-P2) 
NUCLEAR POISONS 
(Neutron absorbers in a reactor.) 
NUCLEAR POISONS/FABRICATION 
Nuclear fuel or nuclear fo molded bodies with a coating of 
carbon out of _ ers (Patent), 2:19322 
NUCLEAR POWE 
Alternatives to ait imported from OPEC countries: nuclear 
energy, ch. 6, 2:19 
Co-operation with the USSR and the other CMEA member states 
guarantees evolution of nuclear power in the GDR, 2:19644 
a> way to the atomic era. Utilization yes - armament no, 
71964 


Nuclear power as a necessary factor of productive forces, 2:19645 
Nuclear technology is dead: | live nuclear technology. 
Reaktortagung of the Deutsches Atomforum from March 30th 
until April 2nd, 1976 at Duesseldorf, 2:20147 
Steam up over reactor policy, 2:19851 
Use of nuclear heat in the steel industry, 2:19857 
World-wide debate over nuclear power: the real issues are values 
and ethics, 2:20242 
NUCLEAR POWER/ECONOMICS 
Economic problems of nuclear power development in the 
capitalist countries, 2:19848 
— situation in the Community: situation 1975, outlook 1976, 
273 (NP-21362) 
Sa eee 
urse On energy for general audiences, 2:19862 
NUCLEAR POWER/ENERGY BALANCE 
Net power balance of nuclear power plants in the Federal 
Republic of Germany, 2:19850 
NU R POWER/ENERGY POLICY 
Nuclear power, coal, and energy conservation. Special report, 
2:20260 (PB-251262) 
NUCLEAR POWER/FINANCING 
Nuclear issue as seen by a banker, 2:20232 
NUCLEAR POWER/FORECASTING 
a situation in the Community: situation 1975, outlook 1976, 
20273 (NP-21362) 
ot nuclear power in meeting the Nation's energy needs, 


Nuclear energy and its future contribution to the energy supply 
(German Federal Re age 2:20233 

Nuclear power in Swi 3 

ae _ issue as co by the International Energy Agency, 


Potential of natural energy sources, 2:20316 

POWER/GO ENT POLICIES 
— as seen by a trades union leader (United Kingdom), 
Questions about the nuclear power program of the United 


Kingdom, 2:20297 
NUCLEAR POWER/HAZARDS 
CANDU, an analysis of the Canadian nuclear program. Part I. 
Technical handbook, 2:20115 
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NUCLEAR POWER/PLANNING 
Germany seeks public support for nuclear power plants, 2:20237 
Materials and energy resources, 2:20224 
Nuclear age in the Middle East, 2:19843 
Nuclear energy for generation of electricity (India), 2:19845 
Redressing the nuclear balance (United Kingdom), 2:20244 
NUCLEAR POWER/PLUTONIUM 


Plutonium: facts and inferences (EPRI review of plutonium 
hazards), 2:20245 
NUCLEAR POWER/PUBLIC RELATIONS 
bee seeks public support for nuclear power plants, 2:20237 


yo! the —— a aay an American view, 2:20230 


ae power last year, 2:1 3650 
Twenty years of atomic energy, 2:20039 (JPRS-66008) 
NUCLEAR POWER/USES 


Air, water, nuclear power make gasoline (Nuclear power to 
remove CO: from air or oceans and He from water; put together 
to form methanol), 2:20308 
NUCLEAR POWER PLANTS 
Answer of the Federal Government to the question raised in 
Bundestag regarding the fuel layout and age structure of nuclear 
power stations, 2:19651 
— ue of the world’s nuclear power stations, 1976. Survey in 
ar form of the nuclear power stations in operation 
ee construction by the middle of 1976 and on the nuclear 
er stations commissioned in 34 countries, 2:19657 
NU POWER PLANTS/ACCIDENTS 
— of nuclear installations from outside aggressions, 
NUCLEAR POWER PLANTS/AIR FILTERS 
—= poisoning of iodine filters in nuclear power plants, 
719941 


NUCLEAR POWER PLANTS/ALARM SYSTEMS 
—_ 7 —_— address, and telecc ication systems. Draft, 
: 9 


NUCLEAR POWER PLANTS/AVAILABILITY 
— — of the nuclear power stations in the Ist half of 1976, 
ap rey bomen | goer station achievement, 2:19853 
LANTS/COMMUNICATIONS 
— public address, and telec« ication systems. Draft, 
2:19829 
NUCLEAR POWER PLANTS/COMPARATIVE EVALUATIONS 
Generation cost of a nuclear power station in the eighties and its 
comparison to other electricity generat: aos oe plants, 2:19841 
NUCLEAR POWER PLANTS/COND) COOLING 
SYSTEMS 
Dry cooling systems with plastic surfaces, 2: — (INIS-mf-3137) 
CLEAR POWER PLANTS/CONSTRUCTIO: 
Delays in the construction of ee ee ts, 2:19854 
NUCLEAR POWER PLANTS/COO plans 2 
Atmospheric impacts of evaporative cooling systems, 2:20021 
(ANL/ES-53) 
a POWER PLANTS/DIAGRAMS 
ie plants. Graphical symbols; switchgear. 
NUCLEAR POWER PLANTS/DIESEL ENGINES 
Standby and emergency power supply of German nuclear power 
lants, 2:19933 
NU POWER PLANTS/ECONOMICS 
—— to sensitivity analysis of reactor strategy calculations, 
EdF continue multiple order policy in nuclear programme (Multi- 
unit bulk ordering), 2:20238 
TOTEM. A computer program for the simulation of an electric 
aa ea system, 2:19835 bap 
NU POWER PLANTS/ENERGY CONSUMPTION 
‘gy consumption in the construction and operation of power 
stations, 2:19849 
NUCLEAR POWER PLANTS/ENERGY SUPPLIES 
a uranium supply for the Federal Republic of Germany, 
1 
POWER PLANTS/ENVIRONMENTAL EFFECTS 
— on the energy future of the Northeast: health and 
ronmental im of alternative energy futures for the 
Northeast, 2:21025 (BNL-21611) 
Siting of nuclear power stations and environment, 2:20009 
Tennessee and Cumberland River Basins radionuclide populations 








case study (Calculations of radiation dose to human 
from cumulative operation of nuclear facilities), 2:2098 
(HEDL-SA-1087) 
NUCLEAR POWER PLANTS/FEEDWATER 
= a yl feedwater preheating (Patent; nuclear power plants), 
NUCLEAR POWER PLANTS/FINANCING 
ee eee, 
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NUCLEAR POWER PLANTS/FIRE PREVENTION 
Fire protection in nuclear power stations (France), 2:20008 
POWER PLA /FORECASTING 
Various lines followed in the world, 2:19834 (CEA-CONF-3355) 
POWER PLANTS/FUEL CYCLE 
Spent nuclear fuel and radioactive waste. Pt. 2. Report from the 
Aka-investigation, 2:19399 
NUCLEAR PO PLANTS/GOVERNMENT POLICIES 
= — up her industry in wake of nuclear plant orders, 


NUCLEAR POWER PLANTS/HAZARDS 

Chemical industry: a danger to nuclear power plants (German 
Federal Republic), 2:20157 

NUCLEAR PO PLANTS/HEALTH HAZARDS 

Perspective on the energy future of the Northeast: health and 
environmental impacts of alternative energy futures for the 
Northeast, 2:21025 (BNL-21611) 

NUCLEAR POWER PLANTS/HEAT EXCHANGERS 
Heat-exchanger with an annular bundle of tubes (Patent), 2:19903 
Oscillations and their ory in cross-flowed pipe bundles, 

2:19885 (AED-Conf-76-050-0 
es ayy PLANTS/INFORMATION yo 
roposed executive system and data base ial report, 
:19640 (PB-247220) 7 7 
CLEAR POWER PLANTS/MANAGEMENT 
Management of ao high- oes © projects, 2:19648 
CLEAR POWER PLANTS/MATE 
Materials of construction for steam power plant, 2:19932 
(CLEAR POWER PLANTS/MECHANICAL VIBRATIONS 
Incorporation of —e in large, general-purpose computer 


rograms, 2:20138 
NUCLEAR PO POWER PLANTS/NOISE 


VGB guidelines on the consideration of noise emission in ordering 
wer plant equipment, 2:19816 
NU R POWER PLANTS/PERFORMANCE 

1975 operating results of German nuclear power stations. Excerpts 
from the annual report of the Deutsches Atomforum’s 
anna on operational experience, 2:19655 

CLEAR POWER P PLANTS/PERSONNEL 

By ee gained from, and results of, staff training at the 440- 
MW nuclear power plant unit simulator, 2:20000 

Health physics in nuclear power stations (France), 2:20131 

Human factors in nuclear power plants. Bibliography, 2:19638 
(DEU-76-14) 

Radiation protection in nuclear power plants, 2:20143 

NUCLEAR POWER PLANTS/PERSONNEL DOSIMETRY 

Automatic monitoring systems for radiation protection in nuclear 
power plants, 2:20155 

Stationary system for monitoring local dose rates in nuclear power 
stations (ODL system). Draft, 2:20145 

ICLEAR POWER PLANTS/PLANNING 

Industrial problems raised by the building of the new nuclear 
power plant system, 2:19837 (FRNC-CONF-140) 

Nuclear reactor operations (United Kingdom), 2:20235 

Programme for the settin ng up of nuclear power plants (France), 
2:19836 (FRNC-CONF-139) 

Recommendations regarding problems of research policy relating 
to the establishment and operation of atomic power stations in 
Denmark, 2:19838 (INIS-mf-3024) 

NUCLEAR POWER PLANTS/POWER TRANSMISSION 

Mains connection for nuclear power stations, 2:19656 

NUCLEAR POWER PLANTS/PRESSURE VESSELS 

Safety of nuclear power grt ultrasonic in-service tests of 

rune meaies pemmes woe vessels, 2:19938 
PLANTS/PUMPS 

"hase pump drives: comparing the efficiency of steam turbine and 
electrical drives, 2:19886 (AED-Conf-76-050-012) 

POWER PLANTS/QUALITY ASSURANCE 

Collection, storage, and maintenance of nuclear power plant 
quality assurance records, 2:19833 (REG/G-1.88(Rev.2)(10-76)) 

ity assurance for nuclear power plants licensing aspect 
(Israel), 2:19814 (IA-LD-2-104) 

Quality assurance requirements for control of procurement of 

items and services for nuclear power plants, 2:19813 
NUCLEAR POWER PLANTS/RADIATION HAZARDS 

Development of nuclear power and the radiation burden on the 
population (Czechoslovakia), 2:20019 

Nuclear power and the environment, 2:20007 

NUCLEAR POWER PLANTS/RADIATION HEATING 

Determination of thermal energy deposition rates in nuclear 

reactors, 2:19821 
NUCLEAR POWER PLANTS/RADIATION MONITORING 

Automatic monitoring systems for radiation protection in nuclear 
power plants, 2:20155 

Stationary s for monitoring local dose rates in nuclear power 
stations (ODL system). Draft, 2:20145 

POWER PLANTS/RADIOACTIVE EFFLUENTS 

Air basin protection when producing electric power at nuclear 

power plants, 2:20018 





NUCLEAR POWER PLANTS/REACTOR ACCIDENTS / 


Compilation of data on the annual release of radioactive materials 
in the exhaust air of nuclear power stations in the FRG in the 
year 1974 and in the USA in the year 1973, 2:20016 (STH-4/75) 

Nuclear power and the environment, 2:20007 

Release of radioactive waste water from nuclear power plants in 
the Federal Republic of Germany for 1975. Reports from the 
Federal Public Health Office (releases of specific radionuclides 
enumerated), 2:20020 

NUCLEAR POWER PLANTS/REACTOR ACCIDENTS 

Technical aspects of nuclear plant safety, 2:20142 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 

Analysis of equations of motion with complex stiffness mode 
superposition method applied to systems with many degrees of 
freedom, 2:19884 (AED-Conf-75-365-077) 

Quality assurance requirements for packaging, shipping, receiving, 
storage, and handling of items for water-cooled nuclear power 
plants, 2:19832 (REG/G-1.38(Rev.1)(10-76)) 

Welding and reactor safety. Requirements of welding techniques 
from the viewpoint of reactor safety, 2:20107 

NUCLEAR POWER PLANTS/REACTOR CONTROL SYSTEMS 

Principles of nuclear power station control, 2:20003 

NUCLEAR POWER PLANTS/REACTOR DECOMMISSIONING 
Decommissioning of nuclear power stations, 2:19830 
Decommissioning of nuclear power stations (France), 2:19825 

NUCLEAR POWER PLANTS/REACTOR DISMANTLING 
Decommissioning of nuclear power stations (France), 2:19825 

NUCLEAR POWER PLANTS/REACTOR LICENSING 

Analysis of the causes and consequences of delays in licensing. 
Report for the cabinet meeting on June 9th, 1976, 2:19682 

Carrying out the safety concept in the general practice of the 
licensing of nuclear facilities (German Federal Republic), 
2:19826 

Public utilities and the public interest: raising and acknowledging 
this claim in proceedings concerning provisional legal 
protection, 2:19824 

Relationship of partial license to water permit, 2:19828 

Safety requirements for nuclear power plants (German Federal 
Republic), 2:20156 

NUCLEAR POWER PLANTS/REACTOR MATERIALS 

Quality assurance requirements for packaging, shipping, receiving, 
storage, and handling of items for water-cooled nuclear power 
plants, 2:19832 (REG/G-1.38(Rev.1)(10-76)) 

NUCLEAR POWER PLANTS/REACTOR OPERATION 

Operating experience. Reports from world nuclear power station 
sites, 2:19649 

Operating history: U.S. Central Station nuclear power reactors, 
1975, 2:19639 (ERDA-76/125) 

Organization of the operating quality in EDF nuclear power 
stations, 2:20130 

NUCLEAR POWER PLANTS/REACTOR PROTECTION 

SYSTEMS 

Reactor protection system and supervision of protection 
equipment. Draft, 2:20152 

NUCLEAR POWER PLANTS/REACTOR SAFETY 

Failure analysis and failure prevention in electric power systems. 
Final report, 2:20063 (EPRI-NP-280) 

Organization of the operating quality in EDF nuclear power 
stations, 2:20130 

Radiation protection in nuclear power plants, 2:20143 

Safety requirements for nuclear power plants (German Federal 
Republic), 2:20156 

Technical aspects of nuclear plant safety, 2:20142 

NUCLEAR POWER PLANTS/REGULATIONS 

Fossil and nuclear fuel for electric utility generation: requirements 

and constraints, 1976-1985, 2:20313 
NUCLEAR POWER PLANTS/SAFETY ENGINEERING 

Protecting nuclear power stations from external influences 

(German Federal Republic), 2:20151 
NUCLEAR POWER PLANTS/SAFETY STANDARDS 
Survey of extreme load design regulatory agency licensing 
requirements for nuclear power plants, 2:20132 
NUCLEAR POWER PLANTS/SECURITY 
Protection of nuclear installations from outside aggressions, 
:20013 
NUCLEAR POWER PLANTS/SHOCK ABSORBERS 

Analysis of abnormalities of snubbers in nuclear-reactor service 

(Report 1), 2:19896 (ORNL/NUREG/TM-S3) 
NUCLEAR POWER PLANTS/SITE SELECTION 

Chemical industry: a danger to nuclear power plants (German 
Federal Republic), 2:20157 

Cooling systems and thermal releases, 2:20014 

Protection of nuclear installations from outside aggressions, 
2:20013 

Seaboard: site for nuclear power stations, 2:20012 

Siting of nuclear power stations and environment, 2:20009 

NUCLEAR POWER PLANTS/STANDARDIZATION 

EdF continue multiple order policy in nuclear programme (Multi- 

unit bulk ordering), 2:20238 
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NUCLEAR POWER PLANTS/STEAM TURBINES 
Recommendations for the prevention of damage to steam turbines. 
Internal soiling, 2:19817 
NUCLEAR PO PLANTS/STRUCTURAL MODELS 
Role of models in planning nuclear power stations, 2:19646 
NUCLEAR POWER PLANTS OLOGY ASSESSMENT 


Boot in energy: 1976, 2:20202 (CES-17) 
NUCL P POWER LAN se diner oii | gheorncateg «Om 
Atmospheric impacts of evaporative cooling systems, 2: 
(ANL/ES-53) 


Cooling systems and thermal releases, 2:20014 

Mathematical models for thermal discharges, 2:20022 (FRNC- 
CONF-152) 

Method for the treatment of waste waters (Patent), 2:20023 

NUCLEAR POWER PLANTS/TUR 

Maximum capacity of steam turbine units, 2:19925 

Some problems raised by the operation of large nuclear turbo- 
generator sets. Cooling of shielded conductors. Precautionary 
steps for their thermal dimensioning, 2:19940 

NUCLEAR POWER PLANTS/WA: HEAT 
i ee utilization of waste heat from power stations, 
NUCLEAR POWER PLANTS/WELDED JOINTS 

Automated ultrasonic inspection system for nuclear power 

stations, 2:19942 
NUCLEAR REACTION ANALYSIS 

(Chemical analysis based on detection and analysis of poamape nuclear 

reaction ucts, e.g., gamma rays, neutrons, or charged particles.) 
NUCLEAR REACTION ANALYSIS/EQUIPMENT 

Apollo remote analysis system applied to surface and underwater 
in-situ elemental analysis (Neutron source and gamma 
spectrometer system with various modes of operation), 2:20784 
(CONF-760539-) 

NUCLEAR REACTORS 
See REACTORS 
NUCLEAR STRUCTURE 

Fast neutron scattering: reaction mechanisms and nuclear 
structure (Review), 2:21197 (CONF-760715-P1) 

Neutron polarization (Review), 2:21158 (CONF-760715-P1) 

Neutron resonances: neutron reaction mechanisms and nuclear 
structure, 2:21167 (CONF-760715-P1) 

Nuclear-structure aspects of theoretical neutron a (Review, 
resonance, radiation strength functions), 2:21179 (CONF- 
760715-P1) 

NUCLEAR STRUCTURE/FLUCTUATIONS 
Spectrum fluctuations and the statistical shell model (Review), 
2:21192 (CONF-760715-P1) 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/NON-PROLIFERATION TREATY 
ae and the near-nuclear countries (Book), 
2:20 


NUCLEASES/METABOLISM 
Nucleic acids and protein synthesizing mechanism in 
mitochondria. Progress report No. 12 (Tetrahymena, **P and 
4C tracer techniques), 2:20932 (TID-27199) 
NUCLEATE BOILING/BUBBLE GROWTH 
Calculation of the initial thickness of the microlayer in nucleate 
7 a 2:20708 (N-75-31871) 


See also COSMIC NUCLEI 
HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 
ISOTONIC NUCLEI 
LIGHT NUCLEI 
NUCLEI/ENERGY LEVELS 
Spectrum fluctuations and the statistical shell model (Review), 
2:21192 (CONF-760715-P1) 
NUCLEI/STRUCTURE FUNCTIONS 
Asymptotic form factors of hadrons and nuclei and the continuity 
of particle and nuclear dynamics (Scale-invariant quark model, 
a scaling predictions, democratic chain model), 
NUCLEIC ACIDS 
See also DNA 


RNA 
NUCLEIC ACIDS/BIOLOGICAL RADIATION EFFECTS 
Biophysics (Conformational dynamics of nucleosides and 
nucleotides), 2:20960 (ANL-76-99) 
NUCLEIC ACIDS/BIOSYNTHESIS 
Nucleic acids and protein synthesizing mechanism in 
mitochondria. Progress report No. 12 (Tetrahymena, **P and 
MC tracer bape ae 2:20932 (TID-27199) 
NUCLEIC ACIDS/MOLECULAR STRUCTURE 
Base displacement model: an explanation for the conformational 
and functional = in nucleic acids modified by chemical 
carcinogens, 2:2101 
NUCLEON- IN POTENTIAL/OPTICAL MODELS 
Microscopic calculations of the optical-model potential (Critical 
survey), 2:21191 (CONF-760715-P1) 
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NUCLEOSIDES 
See also — 


NUCLEOSIDES/MOLECULAR STRUCTURE 
Biophysics (Conformational dynamics of nucleosides and 
nucleotides), 2:20960 (ANL-76-99) 
NUCLEOTIDES 
See also AMP 
ATP 


NUCLEOSIDES 
NUCLEOTIDES/BIOSYNTHESIS 
Biophysics (Conformational dynamics of nucleosides and 
nucleotides), 2:20960 (ANL-76-99) 
NUCLEOTIDES/MOLECULAR STRUCTURE 
Biophysics (Conformational dynamics of nucleosides and 
nucleotides), 2:20960 (ANL-76-99) 


Oo 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OBESITY 
See METABOLIC DISEASES 
OCCUPATIONAL DISEASES/CLASSIFICATION 
ERDA guide to the classification of occupational injuries and 
illnesses, 2:21030 (ERDA-76/45-7) 
OCEAN THERMAL GRADIENT POWER PLANTS 
See SOLAR SEA POWER PLANTS 


OCEANOGRAPHY/INFORMATION SYSTEMS 
Third consolidated guide to international data exchange through 
the World Data Centres, 2:21039 (NP-21259) 
ECD 


(Organization of Economic Co-operation and Development.) 
OECD/ENERGY SUPPLIES 
Statistics of energy: 1960-1974, 2:20275 (NP-21396) 
OFF-GAS SYSTEMS/AIR FILTERS 
Design recommendations and standard values for iodine sorption 
filters with separation function for gaseous fission iodine in 
nuclear power plants. Issued by the Laenderausschuss fuer 
Atomkernenergie (German Federal Republic), 2:19823 
OFFICE BUILDINGS/ENERGY CONSERVATION 
A market study of energy-related equipments for the commercial 
buildings sector: decision-makers, buying process, and 
marketing strategies. Final report, 2:20368 (PB-248618) 
OFF-PEAK ENERGY STORAGE/COMPARATIVE 
EVALUATIONS 
Potential for energy storage systems on U.S. electric utility 
systems (Pumped storage, compresed air, batteries, thermal, 
flywheels, hydrogen), 2:20160 (PB-251490) 
OFF-PEAK ENERGY STORAGE/COMPRESSED GASES 
Near-term energy storage alternatives, 2:20161 (PB-251490) 
OFF-PEAK ENERGY STORAGE/ECONOMICS 
Cost benefit of utilizing thermal storage for peak cooling power 
leveling. Supplementary report, 2:19544 (AD-A-017297) 
Near-term energy storage alternatives, 2:20161 (PB-251490) 
Potential for energy storage systems on U.S. electric utility 
systems (Pumped storage, compresed air, batteries, thermal, 
flywheels, hydrogen), 2:20160 (PB-251490) 
OFF-PEAK ENERGY STORAGE/ELECTRIC BATTERIES 
Computer study of battery energy storage and power conversion 
equipment operation (Operation at substation), 2:20201 
Storage batteries: the case and the candidates, 2:20193 
OFF-PEAK ENERGY STORAGE/INVERTERS 
Power conversion equipment for storage batteries, 2:20200 (PB- 


251490) 
OFF-PEAK ENERGY STORAGE/LEAD-ACID BATTERIES 

Capital cost credits for battery energy storage: comments on 
workshop results and discussions, 2:20192 (PB-251490) 

Economic analysis, 2:20199 (PB-251490) 

Lead-acid storage batteries for load leveling, 2:20171 (PB-251490) 

Lead-acid battery load leveling configuration: Gould presentation, 
2:20182 (PB-251490) 

Near-term energy storage technologies: the lead-acid battery. A 
compilation of dace ©, ane pers presented on November 18-19, 
1975 (November 18-19, 1975 Palo Alto, CA), 2:20178 (PB- 
251490) 

New lead-acid battery design proposed for utility peaking and 
load leveling applications, 2:20180 (PB-251490) 

Report on an engineering study of a 20-MW, 200-MWh lead-acid 
por energy storage demonstration plant, 2:20197 (PB- 
251490) 


State-of-the-art design study of a lead-acid load leveling battery: 
the ESB concept, 2:20181 (PB-251490) 
Technical analysis, 2:20198 (PB-251490) 


OIL SPILLS/ENVIRONMENTAL EFFECTS / 


OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 
BATTERIES 
Lithium/metal - sulfur advanced batteries, 2:20177 (ERDA-76- 
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OFF-PEAK ENERGY STORAGE/PLANNING 
gs od on an engineering study of a 20-MW, 200-MWh lead-acid 
por 1490) energy storage demonstration plant, 2:20197 (PB- 
OFF-PEAK ENERGY STORAGE/SIMULATION 
Computer study of battery energy storage and power conversion 
FE-PEAK EN ment Oo} tion (Operation at substation), 2:20201 
oF FAK GY STORAGE/SODIUM-SULFUR 


Secondary bs battery or cell with dual electrode (Patent; alkali 
, usually Na/S), 2:20187 
OFF-PEAK ENERGY ST IRAGE/SPACE HEATING 
Electric storage heating: the experience in En oe and Wales and 
in the Federal Republic of Germany, 2:20248 os cae” 
OFFSHORE OPERATIONS/ENVIRONMENTAL EFFECTS 
Environmental consequences of on-shore activity in four New 
Jersey coastal counties resulting from off-shore oil development. 
Final report, 1975-90, 2:19281 (PB-249349) 
OFFSHORE SITES/ENVIRONMENTAL IMPACT 
Planning and evaluation parameters for offshore complexes (Mid- 
Atlantic coastal re ion), 2: :20215 (NASA-CR-145040) 
OFFSHORE SITES ITES/LEASING 
Oilspill risk analysis for the North Atlantic Ovter Continental 
Shelf lease area, 2:20307 
OFFSHORE SITES/PLANNING 
Planning and evaluation parameters for offshore co’ 
Atlantic coastal region), 2:20215 (NASA-CR-14 
OFFSHORE SITES/ O-ECONOMIC FACTORS 
Planning and evaluation parameters for offshore complexes (Mid- 
Atlantic coastal region), 2:20215 (NASA-CR-145040) 
OHIO/ENERGY 
Review of leading state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02) 
OIL SHALE DEPOSITS 
A western regional energy development study: primary 
environmental impacts. Appendices. Final report, 2:20217 (PB- 


OIL SHALE DEPOSITS/EXPLOITATION 

Oil shale: acceleration of its development. Technical report 
(Evaluation of proposal), 2:19292 (AD-A-022078) 

OIL SHALE INDUSTRY/ENVIRONMENTAL EFFECTS 

Wildlife and oil shale: a problem analysis and research program. 
bang I. Report. Report for 21 Apr-31 Dec 1975, 2:19294 (PB- 
250521) 

Wildlife and oil shale: a problem analysis and research program. 
Volume II. Appendix. Report for 21 Apr-31 Dec 1975, 2:19295 
(PB-250522) 

OIL SHALE INDUSTRY/HEALTH HAZARDS 

Wildlife and oil shale: a problem analysis and research program. 
pry I. Report. Report for 21 Apr-31 Dec 1975, 2:19294 (PB- 
250521) 

Wildlife and oil shale: a problem analysis and research program. 
Volume II. Appendix. Report for 21 Apr-31 Dec 1975, 2:19295 
(PB-250522) 

OIL SHALE INDUSTRY/WATER RESOURCES 

Water as a factor in energy resources development, 2:20878 (PB- 
250750) 

OIL SHALES/BIBLIOGRAPHIES 

Wildlife and oil shale: a problem analysis and research program. 
Volume II. Appendix. Report for 21 Apr-31 Dec 1975, 2:19295 
(PB-250522) 

OIL SHALES/GOVERNMENT POLICIES 

Mining and minerals policy: 1976 bicentennial edition, 2:20220 
(NP-21355) 

OIL SHALES/RETORTING 

Scale-up comparisons between 10-ton and 150-ton oil-shale batch 
retorts (Simulation of forward-combustion, modified in-situ 

process), 2:19293 (LERC/TPR-76/2) 
OIL SHALES/SYNTHETIC FUELS 
Recommendations for a synthetic fuels commercialization 
rogram. Volume IV. Draft environmental impact statement, 
B20: :20302 (PB-249448) 
OIL SPILLS/BIOLOGICAL EFFECTS 

Follow-up field survey of the oil — from the tanker 

"‘METULA.’ Final pont, 2:19278 (AD-A-017100) 
OIL SPILLS/CONTRO 

In-situ ee pate go ofc oil barrier shape and drag coefficients. 

rt, 2:19277 (AD-A-017099) 
OIL SPILLY ENV TRONMENTAL EFFECTS 

Comparison of ecological impacts of postulated oil spills at 
selected Alaskan locations. Volume I. Introduction, summary, 
methodolo rnd and appendices. Final report, 2:19279 
(AD-A-01 

Comparison of ae impacts of postulated oil spills at 
selected Alaskan locations. Volume II. Results. Final report, 
2:19280 (AD-A-017601) 


> me (Mid- 





OIL SPILLS/MASS TRANSFER / 


+o field survey of the oil pollution from the tanker 
LA.’ Final report, 2:19278 (AD-A-017100) 
Oikp il risk analysis for the North Atlantic Outer Continental 
Shelf lease area, 2:20307 
OIL SPILLS/MASS TRANSFER 
Random drift of an idealized oil pack, 2:20887 
OIL SPILLS/MATHEMATICAL MODELS 
Random drift of an idealized oil patch, 2:20887 
OIL SPILLS/MONITORING 
Feasibility of oil-pollution detection and monitoring from space: 
examples using ERTS-1 and SK YLAB data. Final report, 
2:19276 (AD-A-017098) 
OIL SPILLS/REMOTE SENSING 
a of oil-pollution detection and monitoring from space: 
— using ERTS-1 and SKYLAB data. Final report, 
2: 19296 Hada eo 4 017098) 
. AMMA LOGGING 


ex min nag ny investigation of exploitation wells, 2:19271 
= 1. WELLS/GAMMA. “GAMMA LOGGING 


mplex systems meg nn investigation of aeapetion wells, 2:19271 
om LLS/PRODUCTION LOGGIN 
Complex systems for investigation of exploitation wells, 2:19271 
OIL /PRODUCTIVITY 
Evaluation of oil and gas saturation and efficiency of sand 
—— from specific resistivity acid neutron gamma log data, 
2:192 
OIL-FILLED CABLES/COOLING SYSTEMS 
Forced cooling of high pressure oil filled underground cable 
ane. 2:19636 (PB-248566) 
I 


See also COAL TAR OILS 
FUEL OILS 
OILS/BIOLOGICAL EFFECTS 
In situ studies of the seasonal successional trajectories of 
transplanted and experimental marine diatom assemblages, 
2:20879 (T 1D-27173), 
OILS/DESULFURIZA 
SO, abatement for stationary sources in Japan. Final report, Jul 
1974-Mar 1975, 2:20833 (PB-250585) 
OILS/RADIOLYSIS 
Radiolytic gas generation in plutonium contaminated waste 
materials, 2:19404 (RFP-2469 
OKLAHOMA/AIR POLLUTION ABATEMENT 
Implementation plan review for Oklahoma as required by the 
nergy Supply and Environmental Coordination Act. Final 
report, 2:20856 a 
OKLO PHENOM 
Fossil nuclear cosmos 2:19303 
Oklo fossil reactor, 2:19299 (CEA-CONF-3423) 
OLEFINS 
See ALKENES 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA-784 RESONANCES/PARTICLE PRODUCTION 
oe, pyieldswn at momenta from 20 to 200 GeV/c, 


ONCE-THROUGH COOLING SYSTEMS 
See also COOLING SYSTEMS 
ONCE-THROUGH COOLING SYSTEMS/EFFICIENCY 
Perspective on use of fresh water for cooling systems of 
thermoelectric er in florida. Water resources 
investigations (final > 2:19607 (PB-250937) 
ONCE- COUGH COOLING SYSTEMS/ENVIRONMENTAL 


EFFECTS 
Food selection and feeding ———- of yellow perch ‘Perca 


flavescens’ (mitchell), white bass ‘Morone chrysops’ 
(rafinesque), freshwater drum ‘Aplodinotus | grunniens’ 
(rafinesque), and goldfish ‘Carassius auratus’ (linneaus) in 
western Lake Erie. Interim report, 2: =" (PB-251208) 
ONCOGENIC VIRUSES/BIOCHEMISTR 
Experimental radiation pathology and -- 2:21010 (ANL- 


6-99) 
ONCOGENIC VIRUSES/BIOLOGICAL EFFECTS 
ie > in murine radiation leukemogenesis-coleukeomgenesis, 


ONCOGENIC VIRUSES/BIOLOGICAL RADIATION EFFECTS 
Cellular factors that regulate radiation activation and restriction of 
mouse leukemia viruses, 2:20971 
ONCOGENIC VIRUSES/CELL PROLIFERATION 
Death and transformation (Transformation of SV 40 virus in tissue 
cultures), 2:20986 
ONCOGENIC VIRUSES/GENETIC VARIABILITY 
Genetic evidence for a product of the Fv-1 locus that transfers 
resistance to mouse leukemia viruses, 2:20941 
ONCOGENIC VIRUSES/GENETICS 
Genetic evidence for a product of the Fv-1 locus that transfers 
resistance to mouse leukemia viruses, 2:20941 
ONCOGENIC VIRUSES/INFECTIVITY 
Anomalous viral expression in radiogenic lymphomas of C57BL/ 
Ka mice, 2:21002 
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Characterization of natural antibodies in mice to endogenous 
leukemia virus, 2:21004 

— of infectivity of a murine leukemia virus in adult mice, 
2: 

ONIONS/SOLAR DRYING 
Design, testing, and evaluation of the application of solar ener, By 

to dehydrate ~ one at Gilroy Foods, Inc., California, 2:195 
(CONF-760655 

ON-LINE CONTRO. OL SYSTEMS 

Monitoring and control functions ina KWU PWR-type reactor, 
2:19978 (AED-Conf-74-733-002) 
Principles of —- wer station control, 2:20003 

ON-LINE co STEMS/DESIGN 

Computer-based transportable data acquisition and control system, 
2 21518 (UCRL-78339) 

Methodology and _ for a microprocessor-oriented real 
=  ymete esign automation system, 2:21513 (UCID- 
1731 

ON-LINE CONTROL SYSTEMS/SIMULATION 
Dynamic simulation of a boiling water nuclear reactor, 2:19675 

ON-LINE MEASUREMENT SY SYSTEMS/DES IGN 
Computer-based transportable data ealien and control system, 

2:21518 (UCRL-78339) 
ON-LINE MEASUREMENT SYSTEMS/PROGRAMMING 
Computer-based transportable data acquisition and control system, 

2:21518 (UCRL-78339 

ONTARIO PHWR PI G-1 REACTOR 
See PICKERING-1 REACTOR 

ONTARIO PHWR PICKERING-2 REACTOR 
See PICKERING-2 REACTOR 

ONTARIO PHWR PICKERING-3 REACTOR 
See PICKERING-3 REACTOR 

ONTARIO PHWR PICKERING-4 REACTOR 
See PICKERING-4 REACTOR 

OPTICAL MODELS/L-S COUPLING 
Study of the spin-orbit term of the spherical optical model 

potential by large angle fast neutron elastic scatterin oa 
distribution measurements, 2:21175 (CONF-760715-P2) 

OPTICAL MODELS/NUCLEAR POTENTIAL 
Optical model potential based on the folded Yukawa model, 

2:21200 (CONF-760715-P2) 

OPTICAL MODELS/NUCLEON-NUCLEON POTENTIAL 
Microscopic calculations of the optical-model potential (Critical 

survey), 2:21191 (CONF-760715-P1) 

OPTICAL SYSTEMS/MACHINING 
Scheomeg ae aoe Sarna, pe optics, 2:20673 (UCRL-78706) 

OPTICAL 
Interpulse interference and passive laser pulse s! rs, 2:20703 

OPTICALLY THICK PLASMA/PLASMA DIAGNOSTI 
Near-resonant dye laser scattering and two-photon laces ina 

sodium neon plasma, 2:21294 

ORDNANCE 

Structural response calculation of an earth penetrator using the 
HONDOYV finite element code, 2:20672 (UCID-17327) 

ORE PROCESSING/ON-LINE CONTROL SYSTEMS 

Continuous radiometric control of P2O; content in pulp of 
hosphorite ore, 2:19327 
1) IN/ENERGY 
Review of leading state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02) 
OREGON/GEOTHERMAL EXPLORATION 
Station location map and audio-magnetotelluric data log for 
Summer Lake Known Geothermal Resource Area, Oregon, 
2:19587 (USGS-OFR-76-514) 

Summer Lake Basin geothermal leasing: Environmental Analysis 
Record, 2:19589 (NP-21256) 

OREGON/GEOTHERMAL 
Station location map and audio-magnetotelluric data log for 

Summer Lake Known Geothermal Resource Area, Oregon, 
2:19587 (USGS-OFR-76-514) 

OREGON/MAGNETOTELLURIC SURVEYS 

Station location map and audio-magnetotelluric data log for 
Summer Lake Known Geothermal Resource Area, Oregon, 
2:19587 (USGS-OFR-76-514) 

OREGON/RADIOACTIVE WASTE MANAGEMENT 
Development of on’s hazardous waste program, 2:19397 
IRREGON/WASTE AGEMENT 
Development of on’s hazardous waste program, 2:19397 

ORGANIC CHLO) MPOUNDS 

See also CHLORINATED ALIPHATIC HYDROCARBONS 

— MUSTARD 


PV 
ORGANIC CHLORINE COMPOUNDS/CHEMICAL 
PROPERTIES 
Shen vin 220 ; behavior of selected polychlorinated 
ORGANIC 1 ION EXCHANGERS/RADIOLYSIS 
Radiolytic gas generation in plutonium contaminated waste 
materials, 2:19404 (RFP-2 
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ORGANIC NITROGEN COMPOUNDS 
See also AMINES 
AMINO ACIDS 
ANTIPYRINE 


CAFFEINE 
CHLOROPHYLL 
NITRO COMPOUNDS 
NITROBENZENE 
NUCLEIC ACIDS 
NUCLEOTIDES 
PROTEINS 
THYMINE 
ORGANIC NITROGEN COMPOUNDS/CHEMICAL REACTION 
KINETICS 


Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Annual report, June 20, 1975-June 19, 
1976, 2:19154 -2028-4) 

ORGANIC NITROGEN COMPOUNDS/CRYSTAL STRUCTURE 

Polarized neutron study of the nitroxide radical in the di-(2,2,6,6- 
a ee aay suberate, 2:20602 (CONF- 


ORGANIC NITROGEN COMPOUNDS/MAGNETIC 
PROPERTIES 
Polarized neutron study of the nitroxide radical in the di-(2,2,6,6- 
a ee suberate, 2:20602 (CONF- 


ORGANIC SOLVENTS/RADIOLYSIS 
Radiolytic gas 08 REP. = a contaminated waste 
materials, 2:1 
ORGANIC SULFUR COME 
See also TTA 
ORGANIC SULFUR COMPOUNDS/CHEMICAL REACTION 
KINETICS 


Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Annual report, June 20, 1975-June 19, 
1976, 2:19154 (FE-2028-4) 

ORGANIC WASTES/ANAEROBIC DIGESTION 

Alcohols and gaseous products from biomass and other sources, 
2:19509 (ERDA-76-136) 

Multiple staged methane recovery from solid wastes, 2:19510 

ORG ASTES/FERMENTATION 
Alcohols and gaseous products from biomass and other sources, 
2:19509 (ERDA-76-136) 
ORGANS 
See also CARDIOVASCULAR SYSTEM 
RESPIRATORY SYSTEM 
SKELETON 


SKIN 
ORGANS/BIOLOGICAL RADIATION EFFECTS 
— toxicity in dogs (Gamma radiation), 2:20993 (ANL-76- 


ORNL 
(Oak Ridge National Laboratory.) 
ORNL/ENVIRONMENTAL IMPACT STATEMENTS 
Management of intermediate level radioactive waste, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Draft 
environmental impact statement, 2:20901 (ERDA-1553- 


D(Draft)) 
ORNL/RADIOACTIVE WASTE MANAGEMENT 
Management of intermediate level radioactive waste, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Draft 
environmental impact statement, 2:20901 (ERDA-1553- 


D(Draft)) 
ORNL/RADIOACTIVE WASTE PROCESSING 
Management of intermediate level radioactive waste, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Draft 
environmental impact statement, 2:20901 (ERDA-1553- 


D(Draft)) 

OSCILLATORS/ELECTRONIC CIRCUITS 

— system using one-crystal composite eer for internal 

friction and modulus measurements, 2:20797 

OSIRIS REACTOR/REACTOR EXPERIMENTAL FACILITIES 

= 15. Development of a centralized multipoint network at 10 

uds, 2:20029 (FRNC-TH-588) 
187 TARGET/NEUTRON REACTIONS 
Gamma-ray deexcitation of 0*, 2* states in '** = 2:21180 
188/ENERGY-LEVEL TRANSITIONS 

Gamma-ray deexcitation of 0*, 2* states in '** oe 2:21180 
OSMIUM 189 TARGET/NEUTRON REACTIO) 

Gamma-ray deexcitation of 0*, 2* states in '** Os 2:21180 
OSMIUM 190/ENERGY-LEVEL TRANSITIONS 

Gamma-ray deexcitation of 0*, 2* states in '®* 'Os, 2:21180 
OTTO (NUCLEAR SHIP) 

See NS OTTO HAHN 

OTTO HAHN REACTOR/IN CORE INSTRUMENTS 

ae with W3Re/W25Re thermocouples in fuel pins of NS 

Hahn's two cores, 2:20046 (GKSS_76/E/ 13) 
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OTTO HAHN REACTOR/REACTOR OPERATION 
a of the nuclear ship ‘Otto Hahn’ in 1975, 2:20047 
OXIDES/SPUTTERING 


—— ag effects with nuclear and thermonuclear materials, 
OXYCHLORIDES/FORMATION HEAT 
Vapor phase hydrolysis of *** AmOCI; and ** AmCh, heats of 
ormation of **1AmCI and *** AmOCI, 2:20665 
OXYGEN/CHEMICAL REACTIONS 
Review of literature on catalytic recombination of hydrogen- 
oxygen (Removal of hydrogen from containment atmosphere 
following LWR blowdown), 2:20092 (ORNL/MIT-55) 
GEN/ELECTRON ATTACHMENT 
Effect of an electric field on electron attachment to SFs, N2O, and 
QO: in liquid argon and xenon, 2:20646 
OXYGEN/REDUCTION 
Investigation of acid-resistant electrocatalysts for fuel cells 
(Polymeric metal-phthalocyanines for oxygen reduction), 
2:20345 (AD-B-007344) 
Mechanisms of electrochemical reactions on non-metallic surfaces 
ao catalysts for oxygen reduction), 2:20352 (AD-A- 


027525) 
OXYGEN 16 TARGET/NEUTRON REACTIONS 

Doubly radiative neutron capture in Hz and Ds (Cross sections, 
branching ratio), 2:21159 (CONF-760715-P1) 

Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 

OXYGEN 16 TARGET/PHOTONUCLEAR REACTIONS 

Short-range, high-momentum effects in the reaction '*O(y,po) for 
E/sub y/ = 100-300 MeV, 2:21166 

OXYGEN 17/ENERGY LEVELS 

Doubly radiative neutron capture in Hz and D2 (Cross sections, 

branching ratio), 2:21159 (CONF-760715-P1) 
OXYGEN EFFECT (RADIOBIOLOGY) 

See OXYGEN 
OXYGEN IONS/ION-MOLECULE COLLISIONS 

Charge exchange between multicharged ions of C, N, and O and 
molecular hydrogen (+3 to +6 ions, 0.3 to 1.2 x 10*cm/s), 
2:21102 

Theoretical and experimental studies of the N2O~ and N2O ground 
= tential energy surfaces. Implications for the 

Ba and other processes, 2:21101 
OXYM NE 
See FORMA FORMALDEHYDE 


P 


PALLADIUM/MAGNETIC MOMENTS 
Theoretical determinations of magnetization densities and neutron 
magnetic form factors in metals, 2:20510 (CONF-760601-P2) 
Gre ny erg 9 PROPERTIES 
etic form factor of 3d and 4d paramagnetic metals, 2:20509 
M(BONF.760601,P2) 
PALLADIUM/MAGNETIZATION 
Theoretical determinations of magnetization densities and neutron 
magnetic form factors in metals, 2:20510 (CONF-760601-P2) 
PALLADIUM ALLOYS/DEFECTS 
etic defect scattering from y-Mn Cu and y-Mn Pd, 2:20474 
(CONF-760601-P2) 
PALLADIUM ALLOYS/MAGNETIC MOMENTS 
Magnetic defect scattering from ‘y-Mn Cu and y-Mn Pd, 2:20474 
(CONF-760601-P2) 
PALLADIUM IODIDES/SOLUBILITY 
Solubility of Pdlz in nitrate and perchlorate solutions (For use in 
spent fuels processing; solvents are water, nitric acid, calcium 
nitrate, and sodium perchlorate), 2:20637 (CONF-761002-4) 
PAPER/CHEMICAL ANALYSIS 
Composition compensated paper ash gauge (X-ray transmission 
analysis), 2:20786 (CONF-760539-) 
PAPER/X-RAY FLUORESCENCE ANALYSIS 
Application of x-ray fluorescence to the measurement of additives 
in paper, 2:20788 (CONF-760539-) 
PAPER USTRY/ENVIRONMENTAL EFFECTS 
Energy industrial center study (Conservation of fuel burned to 
produce steam), 2:20256 (PB-243823) 
PARABOLIC REFLECTORS 
Properties and composition of electroplated black chrome, 2:19576 
(SAND-76-5652) 
PARAFFINS 
See ALKANES 
PARATUNKA GEOTHERMAL FIELD/GEOLOGY 
Paratunskoe thermal-water field in Kamchatka, 2:19585 (UCRL- 
Trans-11181) 





PARATUNKA GEOTHERMAL FIELD/HYDROLOGY / 


PARATUNKA GEOTHERMAL FIELD/HYDROLOGY 

Paratunskoe thermal-water field in Kamchatka, 2:19585 (UCRL- 
Trans-11181) 

PARATUNKA GEOTHERMAL FIELD/THERMAL WATERS 

Results of investigation of the thermal waters of Kamchatka and 
the prospects of their utilization, 2:19580 (UCRL-Trans-11182) 

PARTHENOGENESIS 
See REPRODUCTION 
PARTICLE KINEMATICS/ALGORITHMS 

Generalized chisquare kinematic fitting procedure applicable to 

multiwire — chambers, 2:20779 (LA-6573-MS) 
PARTICLES (FU 

See FUEL PAR TICLES 
PATHOLOGY 

Division of Biological and Medical Research annual report, 1975, 
2:20992 (ANL-76-99) 

PATIENTS/RADIATION HAZARDS 
Reducing — exposure to ionizing radiation: is it really 
necessary, 2:20990 
PAUZHETSK GEOTHERMAL FIELD/THERMAL WATERS 
Results of investigation of the thermal waters of Kamchatka and 
the prospects of their utilization, 2:19580 (UCRL-Trans-11182) 
PEAK-LOAD PRICING 
Peak load pricing: benefits vs. drawbacks, 2:20318 
PEBBLE BED REACTORS 
See also AVR REACTOR 
PEBBLE BED REACTORS/CONTROL ELEMENTS 
Pebble-bed reactor with absorber chain, 2:20002 
PEBBLE BED REACTORS/FUEL CYCLE 

Calculation and analysis of a HTR-pebble-bed reference core in 
the low enriched (U, Pu)- and (U, Th)-cycle with the new 
modular programme system DRACULA-IIL, 2:19722 (Juel-1251) 

PEBBLE BED REACTORS/FUEL ELEMENTS 

Method for the fabrication of graphite-fuel elements with holes to 

be filled with fuel for a pebble-bed reactor, 2:19713 
PEBBLE BED REACTORS/NEUTRON REFLECTORS 

Calculation of the stress fields in the side reflector of the pepple- 
bed high-temperature reactor, 2:19721 (Juel-1224) 

Nuclear reactor (Patent), 2:19747 

PELLETS (FUEL) 

See FUEL PELLETS 
PENETRANT INSPECTION (LIQUID) 

See LIQUID PENETRANT INSPECTION 
PENETRATORS/FABRICATION 

Electroplating U-0.75 Ti, 105-mm, XM774 penetrators with nickel 
and zinc, 2:20465 (SAND-76-8023) 

PENNSYLVANIA/AIR POLLUTION 

Interdisciplinary applications and interpretations of ERTS data 
within the Susquehanna River basin. Progress report, 1 Jun-30 
Nov 1973, 2:20822 (E-76-10049) 

Interdisciplinary applications and interpretations of ERTS data 
within the Susquehanna River basin. Progress report, 1 Feb-31 
Mar 1974, 2:20823 (E-76-10051) 

PENNSYLVANIA/ENERGY SOURCES 

Identification of energy information needs and existing 

information sources for Pennsylvania, 2:20205 (NP-21251) 
PENNSYLVANIA/LAND USE 

Interdisciplinary applications and interpretations of ERTS data 
within the Susquehanna River basin. Progress report, 1 Jun-30 
Nov 1973, 2:20822 (E-76-10049) 

Interdisciplinary applications and interpretations of ERTS data 
within the Susquehanna River basin. Progress report, 1 Feb-31 
Mar 1974, 2:20823 (E-76-10051) 

PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
Positron-Electron Project, 2:20755 (LBL-5370) 
PERMUTIT (ORGANIC) 
See ORGANIC ION EXCHANGERS 
PERSONNEL 
See also MINERS 
PERSONNEL/DATA COMPILATION 
ERDA guide to the classification of occupational injuries and 
illnesses, 2:21030 (ERDA-76/45-7) 
PERSONNEL/EDUCATION 
Technology transfer in action, 2:21472 (UCRL-52000-76-9) 
PERSONNEL/MEDICAL SURVEILLANCE 
Medical surveillance of workers in the nuclear industry, 2:20989 
PERSONNEL/RADIATION PROTECTION 

Health physics in nuclear power stations (France), 2:20131 

Radiation protection planning for a liquid radioactive wastes 
treatment system., 2:19405 (RT/PROT-75-20) 

Radiation protection in nuclear power plants, 2:20143 

PERSONNEL/WORKING CONDITIONS 

Human factors in nuclear power plants. Bibliography, 2:19638 

(DEU-76-14) 
PETROLEUM/DATA 

Monthly petroleum statistics report, December 1975, 2:19273 

(NTISUB/A-130-75/012) 
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PETROLEUM/DATA COMPILATION 
Energy information report to Congress. Quarterly report: second 
uarter 1976 (Production, net pert, and supply), 2:20276 
SUB/B-027-76/002) 
PETROLEUM/DEMAND FACTORS 
Energy conditions in the South (Description of supply/demand 
1972), 2:20277 (ORNL/TM-5568) 
OLEUM/DESULFURIZATION 
Desulfurization of coal and petroleum (a bibliography with 
abstracts). Report for 1964-May 1976 (195 abstracts), 2:19157 
(NTIS/PS-76/0399) 
PETROLEUM/ECONOMICS 
Energy situation in the Community: situation 1975, outlook 1976, 
2:20273 (NP-21362) 
PETROLEUM/FORECASTING 
Energy situation in the Community: situation 1975, outlook 1976, 
2:20273 (NP-21362) 
PETROLEUM/GOVERNMENT POLICIES 
Mining and minerals policy: 1976 bicentennial edition, 2:20220 
(NP-21355) 
PETROLEUM/ISOTOPE RATIO 
Isotope characteristics of oils of Lublin region, 2:19267 
PETROLEUM/MASS SPECTRA 
Mass spectrometric analytical services and research activities to 
support coal-liquid characterization research. Quarterly report, 
June 9, 1976-October 5, 1976 (10 refs.), 2:19220 (COO-8020-5) 
PETROLEUM/PLANNING 
Montana pee A position paper: a Montana Energy Advisory 
Council s rt, 2:20272 (NP-21224) 
PETROLEUM/ O-ECONOMIC FACTORS 
Montana —— position paper: a Montana Energy Advisory 
Council staff report, 2:20272 (NP-21224) 
PETROLEUM D ITS/CONTINENTAL SHELF 
er ill risk analysis for the North Atlantic Outer Continental 
Shelf lease area, 2:20307 
PETROLEUM DEPOSITS/EXPLORATION 
Moessbauer down - Hole oo meter, 2:19264 (CONF-760539-) 
PETROLEUM DEPOSITS/GAMMA LOGGING 
Use of pulsed neutron-neutron logging, thermal neutron-neutron 
logging, and gamma logging methods in classification for sand- 
clay sediments of Lower Cretaceous in Prikumsk oil-and-gas 
ouees according to filtration-capacitance characteristics, 
2:192 
PETROLEUM DEPOSITS/NEUTRON-GAMMA LOGGING 
Evaluation of oil and gas saturation and efficiency of sand 
reservoirs from specific resistivity acid neutron gamma log data, 
2:19265 
PETROLEUM DEPOSITS/NEUTRON-NEUTRON LOGGING 
Use of pulsed neutron-neutron logging, thermal neutron-neutron 
logging, and gamma logging methods in classification for sand- 
clay sediments of Lower Cretaceous in Prikumsk oil-and-gas 
region according to filtration-capacitance characteristics, 
2:19266 


PETROLEUM DEPOSITS/ORIGIN 
Isotope characteristics of oils of Lublin region, 2:19267 
PETROLEUM DEPOSITS/RESISTIVITY LOGGING 
Evaluation of oil and gas saturation and efficiency of sand 
reservoirs from specific resistivity acid neutron gamma log data, 
2:19265 
PETROLEUM INDUSTRY/ENERGY SOURCES 
Horizontal integration of the energy industry. Hearings before the 
Subcommittee on Energy of the Joint Economic Committee, 
Congress of the United States, Ninety-Fourth Congress, First 
Session, 2:20300 
PETROLEUM INDUSTRY/HEARINGS 
Horizontal integration of the energy industry. Hearings before the 
Subcommittee on Energy of the Joint Economic Committee, 
Congress of the United States, Ninety-Fourth Congress, First 
Session, 2:20300 
PETROLEUM INDUSTRY/WATER RESOURCES 
Water as a factor in energy resources development, 2:20878 (PB- 
250750) 
PETROLEUM PRODUCTS 
See also GASOLINE 
KEROSENE 
PETROLEUM PRODUCTS/DATA 
Monthly petroleum statistics report, December 1975, 2:19273 
(NTISUB/A-130-75/012) 
PETROLEUM PRODUCTS/DATA COMPILATION 
Energy information report to Congress. Quarterly report: second 
quarter 1976 (Production, net imports, and supply), 2:20276 
(NTISUB/B-027-76/002) 
PETROLEUM /ENVIRONMENTAL EFFECTS 
Energy industrial center study (Conservation of fuel burned to 
produce steam), 2:20256 (PB-243823) 
PETROLEUM REFINERIES/PLANNING 
Projects to expand fuel sources in Eastern United States: survey of 
planned or proposed coal mines, coal and noncoal conversion 
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plants, electric generating plants, oil refineries, uranium 
enrichment facilities, related infrastructure, in states East of 
the Mississippi River (as of June 1976), 2:20269 (BM-IC-8725) 
PETROLEUM /PROCESS HEAT 
Industrial ee fluidized bed combustion. Cate tegory Ill. 
Indirect fluid heaters. tly technical report 1, July 1- 
o a 30, 1976, 2:19254 (FE-2471-3) 


TOKAMAK/ELECTRON DENSITY 
First results on Petula Tokamak, 2:21405 (CEA-CONF-3488) 
PETULA TOKAMAK/ELECTRON ERATURE 


TEMP 
First results on Petula Tokamak, 2:21405 (CEA-CONF-3488) 
= reve inert GENERATORS 
tion of PFR steam iM 2:19805 
7 i re ghaneied tet codeolien han, ite. Ch 7, 2:19797 
xplosive plugging heat exc ers on site. Chapter 7, 2: 
Espa plugging 4 P 


See BACTERIOPHAGES 
PHANTOMS/RADIATION DOSE DISTRIBUTIONS 
Neutron rent on ppd toxicity studies, 2:20994 (ANL-76-99) 
PHARMACE 


See DRUGS 
PHENIX REACTOR/FAILED ELEMENT DETECTION 
Failed element automatic localization in a fast reactor, 2:19768 
(EUR-5485) 
PHENIX REACTOR/IN CORE INSTRUMENTS 
Utilisation and performance of sodium instrumentation durin, 
318) and initial operation of Phenix, 2:19766 (CEA-CO 
PHENIX REACTOR/REACTOR OPERATION 
One year of operating PHENIX, 2:19796 
ao a year’s operation of Phenix, 2:19764 (CEA-CONF- 
PHENOL/RECOVERY 
peo contractor for joint ERDA-A.G.A. coal gasification 
am. Quarterly technical progress report, July-September 
mcf 2: yaad y- 2240-59) 
YLIC ACID-BETA 
eee Cl CINNAMIC ACID 
PHILIPPSBURG-1 REACTOR/REACTOR LICENSING 
Notice of the public announcement of the 8th amendment to the 
6th ial licence for the erection of the nuclear power station 
at Philippsburg, 2:19683 
PHOSPHO: /ORE PROCESSING 
Continuous radiometric control of P2O; content in pulp of 
hosphorite ore, 2:19327 
PHOSP ORUS/BIOLOGICAL EFFECTS 
Effects of phosphorus on cadmium u a and distribution in 
soybeans, 2:21020 (ANL-75-60(Pt.3)) 
PHOSPHORUS/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
PHOTODIODES/CALIBRATION 
X-ray detector calibrations in the 183- to 932-eV energy range, 
2:20767 (UCRL-78616) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOGRAPHS 
See IMAGES 
HE eee eather we 
le light pulser for gain g photomultiplier tu’ 
(*1Am source di ited on CsI tal), 2: 20750 
PHOTON TRAN ON SC. G/DIAGNOSTIC 
TECHNIQUES 


Q 
Application of Gd-153 to static and dynamic transmission studies, 
2:20930 (CONF-760539- 


PHOTON TRANSMISSION SCANNING/EQUIPMENT 
———— ; n imaging with a coded source, 2:20791 (CONF- 
PHOTON-MOLECULE COLLISIONS/DISSOCIATION 
Molecular beam study of multiphoton dissociation of SFs (SFe + j 
yields SF; + F), 2:21103 
PHOTON-PROTON INTERACTIONS/EXCLUSIVE 
INTERACTIONS 
Search for the associated production of charmed baryon 
meson states by a 9.3-GeV — beam (Upper thoes) 2 2:21122 
PHOTONU REACTI 
Short-range, high-momentum effects in the reaction '*O(y,po) for 
E/sub y/ = 100-300 MeV, 2:21166 
PH / BIOCHEMICAL REACTION KINETICS 
Characterization of light-harv bacteriochlorophyll-protein 
complexes from photosynthetic 2:20909 (LBL-5512) 
Chloroplast irs eee the reaction center of photosystem I, 


2: 20908 (LBL-4774 
ANINES/CRYSTAL STRUCTURE 
The surface structures of phthalocyanine monolayers and v: 


wn films: A iapanell electron diffraction study, 2: 
PHTHALOCY ANINES/FILMS 


The surface structures of phthalocyanine monolayers and v: An 9 
grown films: A low-energy electron diffraction study, 2 


PION MINUS-PROTON INTERACTIONS/INCLUSIVE I/ 


PHWR TYPE REACTORS 
See also ATUCHA REACTOR 
MZFR REACTOR 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
PHWR TYPE REACTORS/CONTAINMENT BUILDINGS 
Transient loads on nuclear reactor containment during masimum 
credible accident, 2:20076 (INIS-mf-3108/45 
PHWR TYPE REACTORS/MAXIMUM CREDIBLE ACCIDENT 
Transient loads on nuclear reactor containment during masimum 
credible accident, 2:20076 (INIS-mf-3108/45) 
PHYSICAL RADIATION EFFECTS/CALCULATION METHODS 
Versatile computational capability for ion-solid interactions, 
2:21089 (SAND-76-02 o1.2)(No.2)) 
HYTOPLANKTON/BIOMASS 
Seasonal development of phytoplankton populations in offshore 
Lake Michigan in 1975, 2:20871 (ANL-7 78. 60(Pt.3)) 
PHYTOP ON/GROWTH 
Continuous culture apparatus and methodology (Automated 
synthesis of continuous culture media for study of trace element 
~——. by ere lankton in aquatic ecosystems), 2:20874 
ana L-75-60( 3) 
OPLANKTON/SEASONAL VARIATIONS 
pb sn development of pgengieeins populations in offshore 
Lake Michigan in 1975, 2:20871 (ANL-75-60(Pt.3)) 
PICKERING-1 REACTOR/NUCLEAR MATERIALS 
MANAGEMENT 
Testing of techniques for the surveillance of spent fuel flow and 
reactor power at Pickering Generating Station, 2:19754 
PICKERING-2 REACTO (CLEAR MATERIALS 
MANAGEMENT 


Testing of techniques for the surveillance of spent fuel flow and 
reactor +o at Pickering Generating Station, 2:19754 
err REACTO (CLEAR MATERIALS 
MANAGEMENT 


Testing of techniques for the surveillance of spent fuel flow and 
reactor power at Pickering Generating Station, 2:19754 
PICKERING-4 REACTO CLEAR MATERIALS 
MANAGEMENT 
Testing of techniques for the surveillance of spent fuel flow and 
reactor power at Pickering Generating Station, 2:19754 
PICKET ICE 
See CUSPED GEOMETRIES 
PIGS 
See SWINE 
PILGRIM-1 REACTOR/REACTOR SITES 
Socioeconomic impacts of nuclear power plant sitin, 
of two New England communities, 2:20010 (CO 
PILOT PLANTS/MONITORING 
Evaluation contractor for joint ERDA-A.G.A. coal gasification 
P ee Quarterly technical progress report, July-September 
976, 2:19177 (FE-2240-59) 
PINCH D 


‘VICES 
See - BELT PINCH 
LINEAR THETA PINCH DEVICES 
SCYLLAC DEVICES 
PINCH DEVICES/PLASMA FOCUS 
—— of dense plasmas in a hypocycloidal pinch apparatus, 


PINS (FUEL) 
See FUEL PINS 
PION BEAMS/DOSIMETRY 
Dosimetry of beams for negative pi-meson radiation therapy, 
2: 20983 (LA- — 
PION BEAMS/USES 
Accelerator for pion clinical facilities (Cost factors), 2:20984 (LA- 
UR-76-2083 
PION MINUS-PROTON INTERACTIONS/CROSS SECTIONS 
— sections and charged multiplicity ETT] for 7p p and 
interactions at 147 GeV/c (Scaling), 2:2112 
PION Mt nas = tye INTERACTIONS/DIFFERENTIAL 


: a case study 
-760855-1) 


Reaction ap pyieldswn at momenta from 20 to 200 GeV/c, 
:21131 
PION MINUS-PROTON INTERACTIONS/ELASTIC 
scelninetn 


interactions at 360 GeV/c: Measurement of the total and 
“— tic cross sections and the charged-particle multiplicity 
distribution, 2:21129 
Hadron-proton elastic scattering at 50, 100, and 200 GeV/c 
er - tum (Momentum dependence, differential cross sections), 
2:21124 
Im —~ eee a of elastic scattering from 50 to 175 
V/c, 2 


PION MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive and semi-inclusive rho° production in 7p p interactions 
at 147 GeV/c (Total cross sections, transverse momentum, 
branching ratios), 2:21126 








PION MINUS-PROTON INTERACTIONS/MULTIPLE PR/ 


PION MINUS-PROTON INTERACTIONS/MULTIPLE 
PRODUCTION 
pp interactions at 360 GeV/c: Measurement of the total and 
elastic cross sections and the charged-particle multiplicity 
distribution, 2:21129 
Cross sections and charged multiplicity ener for wp p and 
K~ p interactions at 147 GeV/c (Scaling), 2:21127 
PION MINUS-PROTON INTERACTIONS/T! OTAL CROSS 
pe 
interactions at 360 GeV/c: Measurement of the total and 
astic cross sections and the charged-particle multiplicity 
distribution, 2:21129 
PION PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Hadron-proton elastic scattering at 50, 100, and 200 GeV/c 
momentum (Momentum dependence, differential cross sections), 
2:21124 
Impact-parameter analysis of elastic scattering from 50 to 175 
GeV/c, 2:21130 
PIONIC ATOMS/ENERGY-LEVEL TRANSITIONS 
New determination of the 7p mass from pionic-atom transition 
energies, 2:21128 
PIONS 
See also PIONS MINUS 
PIONS/FORM FACTORS 
Asymptotic form factors of hadrons and nuclei and the continuity 
of particle and nuclear dynamics (Scale-invariant quark model, 
dimensional scaling predictions, democratic chain model), 
2:21137 
PIONS/MULTIPLE PRODUCTION 
Determination of the limiting temperature and scaling in the mean 
in pp interactions (28.5 GeV/c), 2:21125 
PIONS MINUS/REST MASS 
New determination of the 7p mass from pionic-atom transition 
energies, 2:21128 
PIPE NGS/FAILURES 
Materials Science Division coal technology seventh quarterly 
report, April-June 1976 (Gasification plant materials), 2:19165 
(ANL-76-111) 
PIPE FITTINGS/FLUID FLOW 
Development and testing of an improved mixing tee (LMFBR), 
2:19761 (ANL-CT-76-42) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES/ENERGY CONSUMPTION 
Transportation energy conservation data book: supplement I, 
2:20255 (ORNL-5232(Suppl.1)) 
PIPELINES/MATERIALS 
Microstructural characteristics and mechanical properties of low- 
carbon, high-strength steels, 2:20500 (NP-tr-1957) 
PIPELINES/PLANNING 
Projects to expand fuel sources in Eastern United States: survey of 
planned or proposed coal mines, coal and noncoal conversion 
plants, electric generating plants, oil refineries, uranium 
enrichment facilities, and related infrastructure, in states East of 
the Mississippi River (as of June 1976), 2:20269 (BM-IC-8725) 
PIPES/BUILDING MATERIALS 
Coal technology program progress report for September 1976, 
2:19153 (ORNL/TM-5674) 
PIPES/DEFORMATION 
FRUSTA-S code, 2:20100 (RT/PROT-75-27) 
PIPES/SCALING 
Modeling the temperature-dependent scale accumulation from 
geothermal brine, 2:19596 (UCRL-52145) 
PIPES/ULTRASONIC TESTING 
Evaluation of ultrasonic techniques for detection of stress- 
corrosion cracks in stainless steel piping (100 and 250 mm), 
2:20547 (CONF-7609 14-9) 
PLANETARY MAGNETOSPHERES/MEETINGS 
Summary of institute proceedings, Magnetospheric Particles and 
Fields. Final report, Oct 1974-Sep 1975 (Graz, August 4-15, 
1975), 2:21081 (AD-A-022849) 
PLANNING/COMPUTER CODES 
Procurement module for a MIS: user’s manual (PROQ, on-line 
interactive program for management information system), 
2:21469 (ORNL/TM-5693) 
PLANT CELLS/BIOLOGICAL VARIABILITY 
Cell fusion hybrids (Nicotiana protoplasts), 2:20922 (BNL-21726) 
PLANT CELLS/HYBRIDIZATION 
Interkingdom fusion between human (HeLa) cells and tobacco 
hybrid (GGLL) protoplasts, 2:20920 
PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 


FORAGE 
FUNGI 
NICOTIANA 
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PLANTS/BIOCHEMISTRY 
Biochemistry, 2:20996 (ANL-76-99) 
PLANTS/BIOLOGICAL RADIATION EFFECTS 
Biochemistry, 2:20996 (ANL-76-99) 
PLANTS/CYTOLOGY 


Electron a of hydrocarbon production in green plants, 
2:20931 (LBL-4 rains 
PLANTS/METABO 
Electron microscopy of , ae production in green plants, 
2:20931 (LBL-4789) 
PLANTS/RADIATION MONITORING 
Analysis of low radioactivity level environmental samples, 2:20860 
(CONF-760539-) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/BIBLIOGRAPHIES 
Plasma physics index. Volume 11, No. 10, 1976. Bibliography, 
author index, subject index, 2:21235 
Technology index for plasmaphysics research and fusion reactors. 
Volume 10, No. 10, 1976. Bibliography, author index, subject 
index, appendix, 2:21236 
LASMA/BOUNDARY LAYERS 
Corrugated-wall slow-wave structures in plasma devices, 2:21325 
PLASMA/DIFFUSION 
Multispecies diffusion coefficients in the Pfirsch-Schluter and 
banana regimes for all temperature and mass ratios, 2:21401 
(CEA-CONF-3420) 
PLASMA/DISTRIBUTION FUNCTIONS 
Electron distribution function in a plasma generated by fission 
fragments, 2:21243 
PLASMA/ELECTRIC CONDUCTIVITY 
Measurement of time development of local conductivity of 
turbulent plasma in a magnetic mirror bottle, 2:21249 
MA/EL FIELDS 


Anomalous skin effect in a cylindrical plasma, 2:21322 
PLASMA/ELECTROMAGNETIC RADIATION 
Equations for the transfer of electromagnetic radiation and the 
excitation of Langmuir turbulence, 2:21363 
PLASMA/IMPEDANCE 
Corrugated-wall slow-wave structures in plasma devices, 2:21325 
PLASMA/MICROWAVE RADIATION 
Electromagnetic eigenmode perturbations caused by deformation 
of a plasma core in a spherical cavity resonator, 2:21334 
PLASMA/NEUTRAL-PARTICLE TRANSPORT 
Method for the solution of the coupled suprathermal ion-neutral 
transport equations, 2:21320 (INIS-mf-3133) 
PLASMA/RELATIVISTIC BEAM INJECTION 
Super-strong focusing of an intense relativistic electron beam by 
an annular laser beam, 2:21311 
PLASMA/RELAXATION 
Quasi-linear relaxation of a fast-ion beam in a tokamak, 2:21254 
ey a 
PLASMA/REVIEW: 
Controlled + reactions and plasmaphysics, 2:21307 
PLASMA/SKIN EFFECT 
Anomalous skin effect in a Cea ee 2:21322 
PLASMA/TEMPERATURE MEAS ENT 
Se of ion temperature of dense thermonuclear plasma, 
PLASMA/THOMAS-FERMI MODEL 
Quantum-statistical models for multicomponent plasmas, 2:21237 
PLASMA/TRANSPORT THEORY 
Macroscopic cross sections for eS ie transport of neutral 


particles in plasmas, 2:21321 (JAERI-M-6119) 
LASMA/TURBULENCE 


Frictional effects on the renormalization of propagator in 
turbulent plasmas, 2:21323 
Measuring plasma turbulence with a spectrum analyzer, 2:21381 
Spiky turbulence generated by a propagating electrostatic wave of 
finite spatial extent. Technical report, 2:21297 (AD-A-023454) 
PLASMA ACCELERATION 
Acceleration of plasma ions by a drift electron wind, 2:21304 
Plasma acceleration using :-gradient(B) force, 2:21316 
PLASMA CO) 
Charged E layer, 2:21258 
Magnetohydrodynamic equilibrium of plasma confined in a 
spherical microwave cavity, 2:21271 
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PLASMA CONFINEMENT/TOROIDAL CONFIGURATION 
Second order effect of a toroidal equilibrium, 2:21272 
PLASMA DIAGNOSTICS/ATOMIC BEAMS 
=e (Electron and ion density and temperatures), 2:21279 
BF nnn: depth magnetic 
easurement 0! tential we! in an electro i 
trap with a neutral particle beam, 2:21284 
Passive di of tokamak plasma by using neutral 


= 2212 46) 
a 2:21280 (IPPJ-DT- 
P DIAGNOSTICS/DOPPLER BROADENING 


Spectrosco an measurements of the plasma temperature in the ZT- 
1 toroidal pinch, 2:21263 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 
ae theory for a continuum low-density plasma, 2:21289 
Effect of relaxation on the quasi-neutral region on the im 
of a planar probe in a static collisional plasma, 2:21291 
PLASMA DIAGNOSTICS/ELECTROSTATIC PROBES 
Double probes in a tly ionized collisional plasma, 2:21288 
PLASMA DIAGNOSTICS/FARADAY 
Measurement of Faraday rotation in the Implosion Heating 


P RAPHY 
= phy of a CO: laser generated plasma, 2:21274 (CLM-R- 


PLASMA DIAGNOSTICS/IMPURITIES 
Soft x-ray detection with charge coupled devices, 2:21275 
(CONF-760539-) 
PLASMA DIAGNOSTICS/INTERFEROMETERS 
Multichannel HCN interferometer for electron density profile 
measurements of Tokamak plasmas, 2:21276 (EUR-CEA-FC- 


799) 
PLASMA DIAGNOSTICS/ION PROBES 
Plasma diagnosis of a Hall accelerator discharge, 2:21290 
PLASMA DIAGNOSTICS/LASER RADIATIO 
Laser light scattering in presence of very high straylight level, 
2:21278 (IPP-1/15 
PLASMA DIAGNOSTICS/MICROWAVE EQUIPMENT 
Method of the asymmetric Abel's inversion in plasma diagnosis, 
2:21281 (JAERI-M-6239) 
PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
Enhanced microwave scattering at the upper hybrid frequency, 
2:21277 (EUR-CEA-FC-802 
Plasma digital density determining device (Patent), 2:21287 
PLASMA DIAGNOSTICS/SPECTRA UNFOLDING 
ero line profile issued from plasma investigation, 2:21273 
(CEA-R-4738) 
PLASMA DIAGNOSTICS/X-RAY SPECTROMETERS 
a x-ray calibration of plastic scintillators, 2:20776 (CONF- 
9-) 
PLASMA DRIFT/MAGNETOHYDRODYNAMICS 
— hydromagnetic flow caused by rotating conductor, 
PLASMA FOCUS DEVICES/ELECTRIC 
Bursting of filaments in the plasma focus, 2:21310 
Current measurement at the plasma focus with fast magnetic 
probes, 2:21305 
Moy results of a low energy plasma focus, 2:21317 
FOCUS DEVICES, ON BEAMS 
Application of the relativistic electron beams originating in the 
discharges of plasma focus type for the combined laser-REB 
plasma heating, 2:21256 
PLASMA FOCUS DEVICES/ENERGY SPECTRA 
Neutron-, ion- and electron-energy ra in a 1-kJ plasma focus. 
Final rt, 1 Jun 1972-31 = 1975, 2:21296 (AD-A-018803) 
PLASMA IS DEVICES/FUSION YIELD 
Density and neutron yield of the plasma focus NESSI, 2:21306 
PLASMA FOCUS DEVICES/HARD X RADIATION 
a for hard x-ray and neutron emission of plasma focus, 
2:21312 
PLASMA FOCUS DEVICES/INFRARED RADIATION 
Nonuniform energy concentration in focused plasmas, 2:21318 
PLASMA FOCUS DEVICES/MICROWAVE RADIATION 
Nonuniform energy concentration in focused plasmas, 2:21318 
'LASMA FOCUS DEVICES/NEUTRON ON 
‘ae of neutron yield and reliability for selecting 
= parameters of a plasma focus device, 2:21300 (IPF- 


eg for hard x-ray and neutron emission of plasma focus, 
2:21312 
PLASMA FOCUS DEVICES/NEUTRON SPECTRA 
Density and neutron yield of the plasma focus NESSI, 2:21306 
a - apmgataaaaaaaaaaaia sensei memes 
2:2131 
Neutron-, ion- and electron-energy 
Final uy 1972-31 ro 1975, 2:21296 ( 
PLASMA EVICES/PERFORMANCE 
Continuous flow pinch for production of hot and dense plasma, 
2:21314 


tra in a 1- lasma focus. 
(AB A-018903) 


PLATINUM/CATHODE SPUTTERING / 


PLASMA FOCUS DEVICES/PLASMA FILAMENT 
Bursting of filaments in the plasma focus, 2:21310 
PLASMA FOCUS DEVICES SUPPLIES 
One megajoule fast condenser bank for the plasma focus 
experiment at yp 2:21425 
PLASMA FOCUS DEVICES/SCALING LAWS 
Dimensional 


analyses ata scaling laws for the plasma focus, 
2:21299 (IPF. 72-7) 
LASMA FOCU; 


S DEVICES/SELF-CONSISTENT FIELD 
Me uss fields by automodulating currents, 2:21309 
P FOCUS DEVICES/X-RAY SPECTRA 
Nonuniform energy concentration in focused plasmas, 2:21318 
PLASMA GUNS/ADIABATIC COMPRESSION HEATING 
Adiabatic a of plasma vortex structures, 2:21255 
PLASMA GUNS/PLASMA DIAGNOSTI 
Plasma ood of a Hall accelerator discharge, 2:21290 
PLASMA 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 
PLASMA HEATING/HYBRID RESONANCE 
Ion heating near the lower hybrid frequency, 2:21245 
PLASMA HEATING/IMPLOSIONS 
Numerical modeling of the implosion heating experiment, 2:21269 
PLASMA HEATING/MAGNETIC PUMPING 
Transit-time magnetic pumping of an electron beam in the Proto- 
Cleo stellarator, 2:21264 
PLASMA HEATING/PLASMA WAVES 
Plasma heating by waves, 2:21370 
PLASMA INSTABILITY 
See also TRAPPED-PARTICLE INSTABILITY 
Longitudinal instabilities with low phase velocities in current 
carrying plasmas, 2:21354 
Plasma instabilities of a relativistically strong electromagnetic 
wave, 2:21353 
PLASMA INSTABILITY/NONLINEAR PROBLEMS 
ef effects in the current-driven ion-acoustic instability, 


2:213 
PLASMA PRODUCTION/ELECTRIC ARCS 
Toroidal capacitive uhf arc discharge, 2:21335 
PLASMA PRODUCTION/EXPLOD NG WIRES 
Nuclear fusion in very dense plasmas obtained from electrically 
‘exploded’ liquid threads, 2:21308 
PLAS PRODUCTION/PINCH DEVICES 
—_ ay of dense plasmas in a hypocycloidal pinch apparatus, 


PLASMA SHEATH/BOUNDARY LAYERS 
a of a magnetized plasma surrounded by a neutral gas, 
: 1 
PLASMA SHEET/FLUCTUATIONS 
Associations of IMF polarity, plasma sheet thinning, and substorm 
occurrence on March 6, 1970, 2:21083 
PLASMA WAVES 
See also ION ACOUSTIC WAVES 
PLASMA WAVES/BERNSTEIN MODE 
Ion sheath on the rf excitation of Bernstein mode waves, 2:21360 
PLASMA WAVES/DAMPING 
Solution of the equations for nonlinear interaction of three 
pen ge waves, 2:21358 (EUR-CEA-FC-807) 
P WAVES/NONLINEAR PROBLEMS 
Equations for the transfer of electromagnetic radiation and the 
excitation of Langmuir turbulence, 2:21363 
PLASMA WAVES/PLASMA DIAGNOSTICS 
oe i turbulence with a spectrum analyzer, 2:21381 
PLASMA WAVES/TURBULENCE 


Front structure of a magnetoacoustic normal shock wave in a 
turbulent plasma. II, 2:21368 
PLASMA WA /WAVE PROPAGATION 
Absorption of ordinary ee waves in the presence of 
fine-scale 7 stratification, 2:21260 
PLASMATRO 
See also DUOPLASMATRONS 
PLASMATRONS/PERFORMANCE 
Periplasmatron, an ion source for intense neutral beams, 2:21437 
UR-CEA-FC-809) 
P TRONS/SPECIFICATIONS 
Periplasmatron, an ion source for intense neutral beams, 2:21444 
'C SCINTILLATION DETECTORS/CALIBRATION 
— x-ray calibration of plastic scintillators, 2:20776 (CONF- 
760539-) 
X-ray detector calibrations in the 183- to 932-eV energy range, 


2:20767 (UCRL-78616) 
PLASTIC SCINTILLATION DETECTORS/TIMING 
PROPERTIES 
my of ultrafast scintillators, 2:20766 (UCRL-78431) 
iC SCINTILLATORS/SENSITIVITY 
R nse of Pilot U scintillator to heavy ions, 2:20769 
PLA ‘CATHODE SPUTTERING 
Energy threshold of the ion component in cathode sputtering of 
heavy metals by Cs*, 2:20469 





PLATINUM/MAGNETIC MOMENTS / 


PLATINUM/MAGNETIC MOMENTS 
Theoretical determinations of magnetization densities and neutron 
magnetic form factors in metals, 2:20510 (CONF-760601-P2) 
PLATINUM/MAGNETIZATION 
Theoretical determinations of magnetization densities and neutron 
magnetic form factors in metals, 2:20510 (CONF-760601-P2) 
PLATINUM BASE ALLOYS/FABRICATION 
Impact properties and fabricability of thin-walled capsules of Pt- 
10% Rh. 8% W, 2:20490 (ORNL-5203) 
PLATINUM BASE ALLOYS/IMPACT 
Impact properties and fabricability of thin-walled capsules of Pt- 
0% Rh. 8% W, 2:20490 (ORNL-5203 
PLATINUM COMPOUNDS/RADIOSENSITIVITY EFFECTS 
Radiation sensitization of bacterial spores by cis- 
dichlorodiammineplatinum(II) (Bacillus megaterium), 2:20980 
PLEXIGLAS/RADIOLYSIS 
Radiolytic gas generation in a contaminated waste 
materials, 2:19404 (RFP-2469) 
PLUMES/DIFFUSION 
Emission of a natural-drau; a wet cooling tower and flow 
conditions at the brim of the cooling tower, 2:19610 
PLUMES/SIMULATION 
WALKUERE: simulation of the vortex-pair structure of cooling 
tower plumes by a computer program, 2:19606 (KFK-2249) 
PLUTONIUM/AUGER E 


Measurement of K fluorescence yields in actinide elements, 
2:21109 (CONF-760539-) 
PLUTONIUM/CHEMICAL PROPERTIES 
Redox and — properties of U, Np and Pu in molten alkali 
chlorides, 2:20660 
PLUTONIUM/CHEMICAL STATE 
High = states of transuranium elements in molten salts, 
2 


= 
PLUTONIUM/DISSOLUTION 
Apparatus for carrying out electrolytic dissolutions (Patent), 
9374 


1 
PLUTONIUM/ELECTRONIC STRUCTURE 
Electronic structure of actinides and related metals, 2:20483 
PLUTONIUM/GAMMA SPECTROSCOPY 
Bulk sample self-attenuation correction by transmission 
measurement (‘y-ray assay of box- and cylindrical-shaped 
samples), 2:19441 (CONF-760539-) 
PLUTONIUM/HEALTH HAZARDS 
Plutonium: facts and inferences (EPRI review of plutonium 
hazards), 2:20245 
PLUTONIUM/ISOTOPE RATIO 
Problem of ee interlaboratory differences in practical 
safeguards, 2:19448 
PLUTONIUM/LUNG CLEARANCE 
Radiological assessment models. Seventh quarterly report, March 
1976-May 1976 (LMFBR), 2:20065 (GEAP-14034- 
PLUTONIUM/RADIATION HAZARDS 
Radiological assessment models. Seventh quarterly report, March 
1976-May 1976 (LMFBR), 2:20065 (GEAP-14034-7 
PLUTONIUM/RADIOMETRIC ANALYSIS 
Use of radiometric and —— techniques for 


safeguards 
PLUTONIUM/REDOX RE REACTIONS 
— and mechanisms of some catalytic redox reactions of 
eptunium and plutonium, 2:20659 
PLUTC INIUM/R ON FUNCTIONS 
Radiological assessment models. Seventh quarterly report, March 
1976-May 1976 (LMFBR), 2:20065 (GEAP-14034-7) 
PLUTONIUM/SAMPLE PREPARATION 
Methods of sample preparation and analysis for wide variations in 
materials types. A requirement for a national or an international 
safeguards laboratory, 2:19450 
PLUTONIUM/SOLVENT EXTRACTION 
Thermodynamic -_, for complexing of M* aq ions (M = 
Pu to Fm), 2:206. 
PLUTONIUM/TOXICITY 
Plutonium: facts and inferences (EPRI review of plutonium 
hazards), 2:20245 
PLUTONIUM/X-RAY SPECTRA 
Measurement of K fluorescence yields in actinide elements, 
2:21109 (CONF-760539-) 
PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 
Dispersal of plutonium from an effluent pulse in the Great Miami 
73-00 Py tracer and *°*Pu from Mound Lab.), 2:20889 (ANL- 
Workshop on environmental research for transuranic elements, 
Src Washington, November 12-14, 1975, 2:20867 (ERDA- 
ee 238/GAMMA ee 
utonium isotopic measurements by gamma-ray spectroscopy, 
2:19442 (CONI -760539-) - ‘ 
PLUTONIUM 238/PARTICLE RESUSPENSION 
Airborne 238Pu and 7°°Pu associated with the larger than 
“respirable” resuspended icles at Rocky Flats during July 
1973, 2:20847 (BNWL-2119) 


ERA Vol. 2, No. 8 


PLUTONIUM 238/RADIATION MONITORING 

Further investigations of plutonium in aquatic biota of the Great 
Miami River Watershed including the canal and ponds in 
Miamisburg, Ohio (Monitoring adjacent to Mound Lab.), 
2:20888 (ANL-75-60(Pt.3)) 

Performance of multiple HEPA filters against plutonium aerosols, 
2:20849 (LA-6546 

PLUTONIUM 238/RADIOECOLOGICAL CONCENTRATION 

Further investigations of plutonium in aquatic biota of the Great 
Miami River Watershed including the canal and ponds in 
Miamisburg, Ohio (Monitoring adjacent to Mound Lab.), 
2:20888 (ANL-75-60(Pt.3)) 

PLUTONIUM 239/CARCINOGENESIS 

Inhalation carcinogenesis of high-fired *°° PuOz in rats, 2:21012 

PLUTONIUM 239/ ENVIRONMENTAL TRANSPORT 

Association of transuranic elements with lacustrine sediments 
(Fallout ?°°Pu, 7°Pu, and **1Am diffusion in Lake Michigan), 
2:20891 (ANL-75-60(Pt.3)) 

Estimation of spatial pattern for environmental contaminants 
(Application to distribution of **°Pu, **°Pu, and *41Am in 
— soil samples at Nevada Test Site), 2:20864 (BNWL-SA- 

1) 
Workshop on environmental research for transuranic elements, 
se13) Washington, November 12-14, 1975, 2:20867 (ERDA- 
/1 
PLUTONIUM 239/HEALTH HAZARDS 
Inhalation carcinogenesis of high-fired **°PuOz in rats, 2:21012 
PLUTONIUM 239/ISOTOPE PRODUCTION 

Electronuclear conversion of fertile to fissile material (Li + 500- 
MeV d yields n captured in V or Th yields **°Pu or 7°°U, 
development of pro; linac facility), 2:20667 (UCRL-52144) 

PLUTONIUM 239, SPECTROSCOPY 
Problem of analytical interlaboratory differences in practical 
safeguards, 2:19448 
PLUTONIUM 239/PARTICLE RESUSPENSION 
Airborne 238Pu and 75°Pu associated with the larger than 
“respirable” res aged particles at Rocky Flats during July 
1973, 2:20847 (BNWL-2119) 
PLUTONIUM 239/RADIATION MONITORING 

Further investigations of plutonium in aquatic biota of the Great 
Miami River Watershed including the canal and ponds in 
peor | Ohio (Monitoring adjacent to Mound Lab.), 
2:20888 (ANL-75-60(Pt.3)) 

Preliminary investigations of the chemical speciation of plutonium 
in natural waters of the northeastern and southeastern United 
States, 2:20890 (ANL-75-60(Pi.3)) 

PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 

Further investigations of plutonium in aquatic biota of the Great 
Miami River Watershed including the canal and ponds in 
Miamisburg, Ohio (Monitoring adjacent to Mound Lab.), 
2:20888 (ANL-75-60(Pt.3)) 

PLUTONIUM 239 TARGET/NEUTRON REACTIONS 

Fission cross sections of 7*°U and *°°Pu for neutrons with energies 
of 2, 24, 55 and 144 keV, 2:21190 (CONF-760715-P2) 

Neutron induced fission of 7*°U, 7°5U, and **°Pu (Mass yield 
charge, statistical model, external barrier thermal energy to 22 
MeV, kinetic energy), 2:21186 (CONF-760715-P1) 

PLUTONIUM 240, RONMENTAL TRANSPORT 

Association of transuranic elements with lacustrine sediments 
(Fallout **°Pu, ?“Pu, and **'Am diffusion in Lake Michigan), 
2:20891 (ANL-75-60(Pt.3)) 

Estimation of spatial pattern for environmental contaminants 
(Application to distribution of 7*°Pu, 7°Pu, and 7*1Am in 
a soil samples at Nevada Test Site), 2:20864 (BNWL-SA- 

1 

Workshop on environmental research for transuranic elements, 

rr’ Washington, November 12-14, 1975, 2:20867 (ERDA- 
PLUTONIUM 240/GAMMA SPECTROSCOPY 

Plutonium isotopic measurements by gamma-ray spectroscopy, 
2:19442 (CONF-760539-) 

PLUTONIUM 240/RADIATION MONITORING 

Further investigations of plutonium in aquatic biota of the Great 
Miami River Watershed including the canal and ponds in 
Miamisburg, Ohio os adjacent to Mound Lab.), 
2:20888 (ANL-75-60(Pt.3)) 

Preliminary investigations of the chemical speciation of plutonium 
in natural waters of the northeastern and southeastern United 
States, 2:20890 (ANL-75-60(Pt.3)) 

PLUTONIUM 240/RADIOECOLOGICAL CONCENTRATION 

Further investigations of plutonium in aquatic biota of the Great 
Miami River Watershed including the canal and ponds in 
Penge Ohio (Monitoring adjacent to Mound Lab.), 
2:20888 (ANL-75-60(Pt.3)) 

PLUTONIUM 240 TARGET/NEUTRON REACTIONS 

Neutron induced fission of 7**U, 7*5U, and 7*°Pu (Mass yield 

-~ e, statistical model, external barrier thermal energy to 22 
, kinetic energy), 2:21186 (CONF-760715-P1) 
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a er 241/GAMMA nny aoe od 
utonium isotopic measurements ma-ray spectroscopy, 
2:19442 (CONF-760539-) apes: res ” 
PLUTONIUM 241/MASS SPECTROSCOPY 
Problem of analytical interlaboratory differences in practical 
safeguards, 2:19448 
PLUTONIUM ALLOYS 
See also PLUTONIUM BASE ALLOYS 
PLUTONIUM ALLOYS/ELECTRONIC STRUCTURE 
Polarized-neutron studies of *4?PuP and 74? PuFee, 2:20512 
(CONF-760601-P2) 
PLUTONIUM BASE ALLOYS/PHASE TRANSFORMATIONS 
Thermodynamic analysis of stress and pressure effects on the 
deltayieldsa transformation in pros alloys, 2:20484 
PLUTONIUM CARBIDES/FABRICATI 
= of uranium-plutonium aa oldie, 2:20576 (KFK- 
PLUTONIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Experimental determination and interpretation of microscopical 
swelling and gas release in fast reactor fuels, 2:19381 
PLUTONI CHLORIDES/REDOX REACTIONS 
Redox and chemical properties of U, Np and Pu in molten alkali 
chlorides, 2:20660 
PLUTONIUM COMPLEXES/CHEMICAL PREPARATION 
Preparation of americium and californium dipivaloylmethanato 
complexes and their volatilities as compared with plutonium and 
lanthanide complexes, 2:20664 
PLUTONIUM COMPLEXES/VOLATILITY 
Preparation of americium and californium dipivaloylmethanato 
complexes and their volatilities as compared with plutonium and 
lanthanide complexes, 2:20664 
PLUTONIUM DIOXIDE/CHEMICAL PREPARATION 
Preparation of a highly reactive plutonium dioxide powder for 
plutonium-uranium-carbide and nitride fuel, 2:19362 
PLUTONIUM DIOXIDE/CREEP 
Irradiation-induced creep of mechanically blended porous UO2- 
PuO: fuel, 2:19364 
PLUTONIUM DIOXIDE/FABRICATION 
Process for the fabrication of a nuclear fuel (Patent), 2:19348 
PLUTONIUM DIOXIDE/FUEL-CLADDING INTERACTION 
Study of reactions between fuel (mixed oxide (UPu)Osub(2-x)) and 
cladding (stainless-steel) in reactors: influence of iodine 
compounds, 2:20058 (CEA-R-4723) 
PLUTONIUM DIOXIDE/MASS TRANSFER 
Oxygen transport in mixed oxide fuel pins, 2:19349 
PLUTONIUM DIOXIDE/MOLECULAR STRUCTURE 
Coordinating properties of actinide (V) dioxocations, 2:20583 
PLUTONIUM DIOXIDE/PHASE STUDIES 
— of americium oxides with threevalent metal oxides, 
:20582 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
— — ceramic materials under neutron irradiation, 
:1 
Irradiation-induced creep of mechanically blended porous UO:- 
PuOz fuel, 2:19364 
PLUTONIUM DIOXIDE/VAPOR PRESSURE 
Investigation of fuel vapor pressure for fast breeder safety 
analysis, 2:20150 
PLUTONIUM ISOTOPES/DECONTAMINATION 
Therapy of metal poisoning (Lead compounds, plutonium 
isotopes), 2:21015 (ANL-76-99) 
PLUTONIUM ISOTOPES/METABOLISM 
Therapy of metal poisoning (Lead compounds, plutonium 
isotopes), 2:21015 (ANL-76-99) 
PLUTONIUM ISOTOPES/RADIATION MONITORING 
Online high sensitivity measurement system for transuranic 
aerosols, 2:20851 (UCRL-78272) 
PLUTONIUM ISOTOPES/TISSUE DISTRIBUTION 
Therapy of metal poisoning (Lead compounds, plutonium 
isotopes), 2:21015 (ANL-76-99) 
PLUTONIUM ISOTOPES/TOXICITY 
Division of Biological and Medical Research annual report, 1975, 
2:20992 (ANL-76-99) 
Therapy of metal poisoning (Lead compounds, plutonium 
isotopes), 2:21015 (ANL-76-99) 
PLUTONIUM OXIDES/CHEMICAL RADIATION EFFECTS 
Chemical effects of composition changes in irradiated oxide fuel 
materials. II. Fission product segregation and chemical 
equilibria, 2:19367 
PLUTONIUM OXIDES/FUEL-CLADDING INTERACTIONS 
Chemical effects of composition changes in irradiated oxide fuel 
materials. II. Fission product segregation and chemical 
equilibria, 2:19367 
PLUTONIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Experimental determination and interpretation of microsco 
swelling and gas release in fast reactor fuels, 2:19381 
PLUTO OXIDES/THERMAL DIFFUSION 
Oxygen redistribution in fast reactor oxide fuel, 2:19363 


POLYETHYLENES/RADIOLYSIS / 


PLUTONIUM PHOSPHIDES/ELECTRONIC STRUCTURE 

Polarized-neutron studies of ***?PuP and **? PuFee, 2:20512 
(CONF-760601-P2) 

PNEUMOCOCCUS/CELL MEMBRANES 
ere entry of DNA in pneumococcal transformation, 
5 (BNL-21694) 
= Se ca pear pa  opapiage BONDS 
i entry of DNA in pneumococcal transformation, 
5 (BNL-21694) 
UMOCOCCUS/PERMEABILITY 
Bindi and entry of DNA in pneumococcal transformation, 
5 (BNL-21694) 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POISONING 
See also NUCLEAR POISONS 
XENON OSCILLATIONS 
POISONING/THERAPY 
Therapy of metal poisoning (Lead compounds, plutonium 
isotopes), 2:21015 (ANL-76-99) 
POLAND/NUCLEAR POWER 
Poland's zirconium requirements, 2:20462 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
POLARIZED BEAMS/NEUTRON SOURCES 

Sources of polarized fast-neutron beams: a status report, 2:21161 

(CONF-760715-P2) 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
LAND POLLUTION 
WATER POLLUTION 
POLLUTION/FORECASTING 

Analysis and assessment, 2:20898 (ANL-76-99) 

POLLUTION CONTROL AGENCIES/GOVERNMENT 

POLICIES 

Emission control policies under uncertainty, 2:20218 

POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
POLLUTION CONTROL EQUIPMENT/DESIGN 

Article for defining an auxiliary compartment for an engine 
combustion chamber (Patent), 2:20433 

Combustible mixture supply system (Patent), 2:20442 

Engine exhaust purifier-muffler (Patent), 2:20432 

Reduction of hydrocarbons emissions in carbureted engines 
(Patent), 2:20446 

System and process for controlling air pollution (Patent), 2:19632 

POLLUTION LAWS/IMPLEMENTATION 

Implementation plan review for Massachusetts as required by the 
Energy Supply and Environmental Coordination Act. Final 
report, 2:20854 (PB-248392) 

Implementation plan review for South Dakota as required by the 
Energy Supply and Environmental Coordination Act. Final 
report, 2:20855 (PB-248393) 

Implementation plan review for Oklahoma as required by the 
Energy Supply and Environmental Coordination Act. Final 

rt, 2:20856 (PB-248394) 
POLLUTION REGULATIONS/COMPLIANCE 

Technical guide for review and evaluation of compliance 
schedules for air pollution sources. Final report, 2:20857 (PB- 
250374) 

POLLUTION REGULATIONS/IMPLEMENTATION 
State implementation plan emission regulations for sulfur oxides: 
fuel combustion. Final report, 2:20838 (PB-251174) 
POLONIUM/AUGER EFFECT 
Angular correlation between ejected L electrons and a particles in 
210Po decay, 2:21174 
POLONIUM 210/ANGULAR CORRELATION 
Angular correlation —_— ejected L electrons and a particles in 
210Po decay, 2:211 
POLONIUM 213/AEROSOL MONITORING 
Study of uranium mine aerosols, 2:19439 (CEA-R-4743) 
POLYAMIDES/FLUORESCENCE 

Effect of stress on the fluorescence of Kevlar fiber (With and 
without epoxy resin), 2:20596 (UCID-17333) 

POLYCYCLIC AROMATIC HYDROCARBONS/BIOLOGICAL 

EFFECTS 





Effect of DNA repair on the cytotoxicity and mutagenicity of uv 
irradiation and of chemical carcinogens in normal and 
xeroderma pigmentosum cells, 2:20969 

POLYETHYLENES/RADIOLYSIS 

Radiolytic gas generation in plutonium contaminated waste 

materials, 2:19404 (RFP-2469) 





POLYMERS/COMBUSTION PRODUCTS / 


POLYMERS/COMBUSTION PRODUCTS 
Coal mine conveyor belt combustion peg identification and 
analysis. Annual report, 8 Aug 1973- 
2 


8 Aug 1974, 2:19240 (PB- 


250527) 
POLYMERS/SUPERCONDUCTIVITY 
Superconductivity of metal and metal-polymer organosols, 
:20614 
POLYPROPYLENE/FABRICATION 
Technique for _— ultrathin polypropylene films, 2:20599 
PONDS ( LING) 
See COOLING PONDS 
POOL TYPE REACTORS 
See also FURB REACTOR 
FRG-2 REACTOR 
UTRR REACTOR 
POOL TYPE REACTORS/DISTRICT HEATING 
Nuclear and geothermal energy as a direct heat source, 2:19847 
Thermos program for nuclear reactors specialized in district 
heating, 2:19844 
POSITRON CAMERAS/PERFORMANCE TESTING —es 
Applications of a Ga-68/Ge-68 cpa system to brain imaging 
— a multiwire proportional chamber positron camera, 
2:20938 (CONF-760539-) 
POSITRONS/PARTICLE PRODUCTION 
Positron creation in superheavy quasi-molecules (Review), 


Leaching rates of several cations from soils by simulated rainwater 
(Acid rain), 2:21022 (ANL-75-60(Pt.3)) 
POTASSIUM/X-RAY EMISSION ANALYSIS 
Elemental analysis of coal by proton-induced x-ray emission 
analysis, 2:19218 (CONF-760539-) 
POTASSIUM/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
POTASSIUM BROMIDES/LUMINESCENCE 
High-pressure luminescence studies of alkali-halide phosphors 
loped with Pb** and Sn** (Up to 140 kbar), 2:20618 
POTASSIUM CHLORIDES/LUMINESCENCE 
ag nk were luminescence studies of alkali-halide phosphors 
loped with Pb** and Sn** (Up to 140 kbar), 2:20618 
POTASSIUM IODIDES/L CE 
High-pressure luminescence studies of alkali-halide phosphors 
doped with Pb** and Sn** (Up to 140 kbar), 2:20618 
POTASSIUM OXIDES/PHASE STUDIES 
Alkali oxide-tantalum, niobium and antimony oxide ionic 
conductors. Final report, 1 Jan-31 Dec 1974, 2:20606 (N-75- 


31909) 
POWER DEMAND/FORECASTING 
Study of electrical energy usage in the Public Service Electric and 
Gas Co., service territory, State of New Jersey. Prepared for 
the Department of the Public Advocate, Division of Rate 
Counsel. Final report, 2:20311 
TOTEM. A computer program for the simulation of an electric 
wer pee system, 2:19835 (EUR-5421) 
PO DISTRIBUTION/TECHNOLOGY ASSESSMENT 
Perspectives in energy: 1976, 2:20202 (CES-17) 
PO EXCURSIONS 
See EXCURSIONS 
POWER GENERATION/DATA COMPILATION 
Industrial organizations and large-scale producers of electrical 
fame 2:20310 (ERDA-tr-2 6) 
POWER GENERATION/ENERGY CONSERVATION 
Energy industrial center study (Conservation of fuel burned to 
roduce steam), 2:20256 (PB-243823) 
PO GENERATION/FORECASTING 
Projects to expand fuel sources in Eastern United States: survey of 
planned or proposed coal mines, coal and noncoal conversion 
plants, electric — plants, oil refineries, uranium 
enrichment facilities, and related infrastructure, in states East of 
the Mississippi River (as of June 1976), 2:20269 (BM-IC-8725) 
POWER GENERATION/MATHEMATICAL MODELS 
Electric energy supply alternatives for New York. Phase II. An 
appraisal of electrical energy alternatives available to the State 
of New York. Interim report, 1 Sep 1974-31 Aug 1975, 2:19602 
(PB-249881) 
POWER GENERATION/PLANNING 
Spain — up her industry in wake of nuclear plant orders, 


POWER GENERATION/RELIABILITY 
6th annual review of overall reliability and adequacy of the North 
American bulk power systems. A report by Interregional 
ae Subcommittee of the Technical Advisory Committee, 
Fossil and nuclear fuel for electric utility generation: requirements 
and constraints, 1976-1985, 2:20313 
POWER GENERATION/STIRLING ENGINES 
Stirling cycle engine: new look at an old idea (Offers high 
efficiency and fuel flexibility), 2:20353 
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POWER GENERATION/TECHNOLOGY ASSESSMENT 
pte ee in energy: 1976, 2:20202 (CES-17) 
PO PLANTS 


See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
NUCLEAR POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/ENERGY CONSUMPTION 
Energy consumption in the construction and operation of power 
stations, 2:19849 
POWER PLANTS/PUMPS 
Boiler recirculation pumps for nuclear power stations - present 
state of development. Directions for planning, operational 
experience, 2:19888 (AED-Conf-76050-013) 
POWER PLANTS/REACTOR MATERIALS 
—— to nuclear power: its problems and promise, 
2:1 
POWER PLANTS/WASTE MANAGEMENT 
Renovation of industrial inorganic wastewater by evaporation 
with interface enhancement, 2:20884 (EPA-600/2-76-017) 
POWER REACTORS 
See also ATUCHA REACTOR 
AVR REACTOR 
BIBLIS-A REACTOR 
BOHUNICE A-1 REACTOR 
BOR-60 REACTOR 
BRUNSBUETTEL REACTOR 
CHINON-1 REACTOR 
CLINCH RIVER BREEDER REACTOR 
DODEWAARD REACTOR 
DRAGON REACTOR 
EBR-2 REACTOR 
GA STANDARD REACTOR 
JATR REACTOR 
JOYO REACTOR 
JPDR REACTOR 
KNK REACTOR 
KNK-2 REACTOR 
MH-1A REACTOR 
MILLSTONE-1 REACTOR 
MUELHEIM-KAERLICH REACTOR 
MZFR REACTOR 
NECKAR REACTOR 
N-REACTOR 
PFR REACTOR 
PHENIX REACTOR 
PHILIPPSBURG-I REACTOR 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
PILGRIM-1 REACTOR 
PRESSURE TUBE REACTORS 
PROCESS HEAT REACTORS 
RHEINSBERG AKWI REACTOR 
RWE-BAYERNWERK REACTOR 
SCHMEHAUSEN-2 REACTOR 
TARAPUR-1] REACTOR 
TARAPUR-2 REACTOR 
THTR-300 REACTOR 
VRAIN REACTOR 
WAGR REACTOR 
WUERGASSEN REACTOR 
WYHL-1 REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
Living with reactors. A report on the 1976 Reactor Conference in 
Duesseldorf, 2:19652 
POWER REACTORS/FUEL ELEMENTS 
Review on transactinium isotope build-up and decay in reactor 
fuel and related sensitivities to cross section changes and results 
and main conclusions of the IAEA-Advisory Group Meeting on 
Transactinium Nuclear Data held at Karlsruhe, November 1975, 
2:19955 (KFK-2283) 
POWER REACTORS/INDEXES 
Power reactors in member states. 1975 edition, 2:19642 
POWER REACTORS/INSPECTION 
ari inspection summary report, 2:19815 (NTISUB/B-124-76/ 
POWER REACTORS/MECHANICAL VIBRATIONS 
—" model to interpret the measured results, 2:19860 (MRR- 
POWER REACTORS/PRESSURE VESSELS 
Austenitic stainless materials for the welding of reactor 
components, 2:19937 
Concrete vessel preferably for a power reactor (Patent), 2:19934 
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Elastic stresses at reinforced nozzles in speiee shells with 
pressure and moment loading, 2:19897 (ORNL/Sub-2913-4) 
Meeting ‘Prestressed-concrete reactor pressure vessels’, 13th and 

14th october 1975, Berlin. Review on investigation results on 
concrete strength, 2:19936 
Parametric vesse analysis with regard to spherical shapes, 2:19912 
Pressure vessel integrity and weld inspection procedure, 2:19926 
Pressure vessel for nuclear reactors _- va MS 719923 
POWER REACTORS/RADIATION HEA 
oes0ses) heating in power reactors. Peal Tos 2:19873 (PB- 
POWER REACTORS/REACTOR ACCIDENTS 
State of development of computer “gxo-tr for the description 
of reactor accidents and their effects, 2:201 
POWER REACTORS/REACTOR NOISE 
Neutron flux noises as source of information, 2:19871 (MRR-153) 
POWER REACTORS/REACTOR OPERATION 
VGB yo rt stations 1975. Abstracts, 2:19643 
POWER SEALS 
Improvement of spindle seals in reactor armatures and 
levelopments to open serviceability: preliminary results of 
the BMFT research t, 2:19887 (AED.Conf- 76-050-015) 
POWER REACTORS/ GENERA 
Influence of the tube material on the sot ml behaviour of the 
U-tube steam generators, 2:19929 
POWER SUPPLI 
Method for exciting inductive-resistive loads with high and 
controllable direct current (Patent), 2:21434 
POWER SUPPLIES/DESIGN 
oe and staging systems for a Scyllac Fusion Test Reactor, 
:214 
One megajoule fast condenser bank for the plasma focus 
experiment at Frascati, 2:21425 
POWER SUPPLIES/RESEARCH PROGRAMS 
Quarterly progress notes, 1 July 1974-30 September 1974 (Power 
— for military applications and for satellites), 2:20174 
B-002753) 


POWER SYSTEMS/LEGAL ASPECTS 
Electric Reliability Council of Texas intertie situation. A study 
prepared by the Congressional Research Service at the request 
of Lee Metcalf, Chairman, Subcommittee on Minerals, Materials 
and Fuels of the Committee on Interior and Insular Affairs, 
United States Senate, 2:20312 
POWER SYSTEMS/MANAGEMENT 
Electric Reliability Council of Texas intertie situation. A study 
prepared by the Congressional Research Service at the request 
of Lee Metcalf, Chairman, Subcommittee on Minerals, Materials 
and Fuels of the Committee on Interior and Insular Affairs, 
United States Senate, 2:20312 
POWER TRANSMISSION LINES/GAS-INSULATED CABLES 
Gas-insulated cable research aims for versatility, 2:19634 
WER TRANSMISSION LINES/NOISE 
Audible noise performance of the first three-phase ultra-high 
voltage transmission test line at EPRI’s Proj ay ag! 2:19637 
POWER MISSION LINES/OIL-FI 
Forced ns, 21963 r pressure oil filled seo cable 
same 3 2:19636 (PB-248566) 
MISSION LINES/PERFORMANCE TESTING 
Audible not aa pote aot of the first three-phase ultra-high 
voltage transmission test line at EPRI's Project UHV, 2:19637 
PRASEODYMIUM ALLOYS/ADIABATIC 
DEMAGNETIZATION 
Hyperfine enhanced nuclear na cooling of PrCug pressed in 
indium, 2:20517 (COO-1569-1 
PRESSURE TUBE REACTORS/LOSS OF COOLANT 
SENHOR.-II - a computer code for loss-of-coolant accidents of 
pressure tube re enetess, 2:20110 
PRESSURE VESS 
Austenitic stainless materials for the welding of reactor 
components, 2:19937 
Meeting ‘Prestressed-concrete reactor pressure vessels’, 13th and 
14th october 1975, Berlin. Review on investigation results on 
concrete strength, 2:19936 
Nuclear power plant (Patent;PWR), 2:19691 
mL. B fanny reactor pressure vessels, 2:20117 
ESSELS/ACOUSTIC EMISSION 
Multichannel acoustic emission source location system and its 
lication to fatigue test of a reactor vessel, 2:19891 
P RE VESSELS/BUILDING MATERIALS 
Coal technology rogress report for September 1976, 
£71M-5614) 


2:19153 oan 
URE VESS ELS/COOLING 
bag | a circulation device for a reactor vessel (Patent), 
PRESSURE VESSELS/DESTRUCTIVE TESTING 
—- for nuclear vessel concrete, 2:19890 (CEA-CONF- 


VESSELS/FRACTURE PROPERTIES 
Transient finite element crack propagation model for nuclear 
pressure vessel steels, 2:19945 


PROCESS HEAT/MEETINGS / 


° a rably f (P ), 2:19934 
erably for a power reactor (Patent), 2:1 
KRUPP Coneret vse pre oe _ using a hot liner in prestressed 
concrete pressure vessels for nuclear reactors, 2: 19680 
Pressure vessel for nuclear reactors (Patent), 2:19923 
PRESSURE VESSELS/MONITORI 
State of development of LWR reactor monitoring methods, 
2:19994 (MRR-153) 
PRESSURE VESSELS/NOZZLES 
Elastic stresses at reinforced nozzles in spherical shells with 
ressure and moment loading, 2:19897 (ORNL/Sub-2913-4) 
P VESSELS/STRESS ANALYSIS 
Discontinuity stress — of pressure vessels using the finite 
element method, 2:19927 
Experimental research, using a model, of the state of tension of the 
upper closure — of a nuclear vessel, 2:19895 (N-75-25217) 
Parametric vessel analysis with pee to spherical shapes, 2:19912 
PRESSURE VESS ELS/STRESS 
Experimental results on the mrs on reactor pressure vessel 
internals in blowdown tests (LOCA) with an 11.2 m high 
ressure vessel, 2:20120 
P URE VESSELS/ULTRASONIC TESTING 
Improved ultrasonic nondestructive testing of pressure vessels. 
i oy eee report, August 1, 1974-July 31, 1975, 2:19898 


ety of nuclear power plants: ultrasonic in-service tests of 
reactor pressure vessels, 2:19938 
PRESSURE VESSELS/WELDED JOINTS 
Pressure vessel integrity and weld inspection procedure, 2:19926 
PRESSURIZED WA ORS 
See PWR TYPE REACTORS 
PRESSURIZERS/MATHEMATICAL MODELS 
Pressurizer model for the simulation of transients in PWR plants, 
2:20090 (MRR-154) 
PRIMARY BATTERIES/ANODES 
Anodic behavior of lithium in aqueous lithium hydroxide solutions 
(Lithium-water battery), 2:20184 (UCRL-78156) 
PRIMARY BATTERIES/CHEMICAL REACTIONS 
Anodic behavior of lithium in aqueous lithium hydroxide solutions 
(Lithium-water battery), 2:20184 (UCRL-78156) 
PRIMARY BATTERIES/RESEARCH PROGRAMS 
Oo) progress notes, 1 April 1974-30 June 1974, 2:20172 (AD- 


Quarter Boosts) notes, 1 January 1975-31 March 1975, 2:20175 
(AD-B 


Quarterly progress notes, 1 October 1975-31 December 1975, 
2:20176 (AD-B-009796) 
PRIMARY COOLANT CIRCUITS 
Austenitic stainless materials for the welding of reactor 
components, 2:19937 
PRIMARY COOLANT CIRCUITS/RUPTURES 
Nuclear reactor (Patent), 2:20104 
PRIMARY COOLANT CIRCUITS/TWO-PHASE FLOW 
Flow pattern, pressure drop, and critical heat flux of a two-phase 
sodium flow (LMFBR), 2:19791 (EURFNR-1266) 
PRINTED een eerans ain SAEIBAOCRL 7031) 
Approach to design automation graphics, 2:21 - 
PRINTED CIRCUITS/DESIGN 


Optimizing path printed circuit board router, 2:20715 (UCRL- 
78564 


) 
PRINTED CIRCUITS/STRESS CORROSION 

Metallurgical analysis of stress-corrosion cracking of Kovar 

oo yt —_ 2:20717 
PROCESS H 

Application ots solar energy to the supply of hot water for can 
washing at Campbell Soup Company, 2:19561 (CONF-760655-) 

Application of solar energy to the supply of hot water to 
manufacture cement blocks, 2:19562 (CONF-760655-) 

Kiln drying of lumber using solar energy as the primary heat 
source, 2:19550 (CONF-760655-) 

Low cost, light weight solar concentrator system for process heat, 
2:19555 (CONF-760655-) 

Shallow solar ponds for industrial ao heat: the ERDA- 
SOHIO project, 2:19565 (CONF- 

Solar concentrating system for caalieds drying, 2:19566 (CONF- 
760655-) 

Solar heated textile process water: a feasibility evaluation, 2:19560 
(CONF-760655-) 

—— energy sytems industrial applications, 2:19539 (CONF- 

5- 


Survey of the applications of solar thermal energy to industrial 
process heat, 2:19558 (CONF-760655-) 
PROCESS HEAT/ECONOMICS 
Application of solar energy for laundry process services, 2:19564 
(CONF-760655-) 
Demonstration of a solar energy process -<) water system for the 
textile pore gh 2:19563 = N -760655-) 
""Frocetansal f the solar i a 1 h kshop, Coll 
of the solar in iad rocess heat workshop, College 
Park, Maryland, June 28-29, 1976, 2:19557 (CONF-760655-) 





PROCESS HEAT/PLANNING / 


PROCESS HEAT/PLANNING 
Survey of the applications of solar thermal ener; yy systems to 
industrial process heat, 2:19559 (CONF-760655-) 
PROCESS HEAT REACTORS 
Future applications for high-temperature reactors, 2:19739 
Heat source for the chemical industry: the high temperature 
reactor. More safety and less uranium consumption, 2:19743 
High creas reactor and application to nuclear process heat, 
2:19738 
Proposals for iron ore reduction on the basis of methane and 
nuclear heat, 2:19748 
PROCESS HEAT REACTORS/ECONOMICS 
Nuclear waste heat may save fossil fuels (Canada), 2:19858 
PROCESS HEAT REACTORS/HYDROGEN PRODUCTION 
Studies of the use of high-temperature nuclear heat from an 
HTGR for hydrogen production, 2:19856 (N-76-15574) 
PROCESS HEAT REACTORS/TEST FACILITIES 
High-temperature helium loop for nuclear process heat studies, 
:19855 (LA-6515-MS) 
PROCESS HEAT REACTORS/USES 
Air, water, nuclear power make gasoline (Nuclear power to 
remove CO» from air or oceans and He from water; put together 
to form methanol), 2:20308 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCUREMENT/COMPUTER CODES 
Procurement module for a MIS: user’s manual (PROQ, on-line 
interactive program for management information system), 
2:21469 (ORNL/TM-5693) 
PRODUCER GAS/DESULFURIZATION 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Final report, — and properties of H2S 
absorbents, 2:19155 (FE-2033-14) 
PRODUCTION 
(Limited — industrial production; see also PARTICLE 
PRODUCTION.) 
PRODUCTION/ ECONOMETRICS 
Demand for energy in Canadian manufacturing: an example of the 
estimation of production structures with many inputs, 2:20289 
PROGRAMM ING 
Art of aie a Runge-Kutta code, 2:21510 (SAND-76-9231) 
Consistent access to programs (Consistent command interface to 
large sets of programs), 2:21488 (LBL-5315) 
PROGRAMMING LANGUAGES 
Documentation routines for MODEL (For CDC 6600 or 7600 
computer), 2:21474 (BNL-21846) 
Speakeasy: a window into a computer, 2:21476 (CONF-760604-4) 
TRIX RED: a report editor for the CDC 7600, 2:21517 (UCID- 


30142) 
PROGRAMMING LANGUAGES/MANUALS 
TRIX AC: a set of general-purpose text editin seemed (For 
CDC 7600 computer), 2:21514 (UCID-3 Ed.8)) 
PROJECT APOLL LO 
See APOLLO PROJECT 
PROMETHAZINE 
See AMINES 
PROMPT GAMMA RADIATION/ATTENUATION 
Gamma, neutron, and secondary gamma transport in infinite 
homogeneous air. Volume II. Edited results. Final report, 
2:21203 (AD-A-019410) 
PROPANE/CONSUMPTION RATES 
Illinois industrial energy consumption during 1971 and 1975. 
Survey results and estimations, 2:20323 (IDOE-RS-76-04) 
PROPORTIONAL COUNTERS 
See also HE-3 COUNTERS 
PROPORTIONAL COUNTERS/PERFORMANCE 
Mapping x-ray heliometer for Orbiting Solar Observatory-8. Final 
report, 2:20765 (N-76-15260) 
PROPORTIONAL COUNTERS/WINDOWS 
Technique for producing ultrathin polypropylene films, 2:20599 
PROTACTINIUM/CHEMICAL PREPARATION 
Preparation and structure studies of less-common actinide metals, 


2:20657 
PROTACTINIUM/CRYSTAL STRUCTURE 
a and structure studies of less-common actinide metals, 


PROTACTINIUM/ELECTRONIC STRUCTURE 
Electronic structure of actinides and related metals, 2:20483 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS/CORROSION RESISTANCE 
Materials Science Division coal technology seventh quarterly 
report, April-June 1976 (Gasification plant materials), 2:19165 
(ANL-76-111) 
PROTECTIVE COATINGS/EROSION 
Materials Science Division coal technology seventh quarterly 
report, April-June 1976 (Gasification plant pve 2 2:19165 
(ANL-76-111) 
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PROTEIN: 
See oo HISTONES 
PROTEINS/BI 
Amino acid analog incorporation into protein in dimethyl 
pong and mutagen-treated aging mice, 2:20906 (CONF- 
7 
Nucleic acids and protein synthesizing mechanism in 
mitochondria. Progress report No. 12 (Tetrahymena, **P and 
4C tracer techniques), 2:20932 (TID-27199) 
PROTEINS/CROSS-LINKING 
Measurement of ionizing radiation-induced cross linkage of DNA 
and protein in bacteriophage (Gamma radiation), 2:20961 
PR S/CRYSTAL STRUCTURE 
Use of neutron scattering for the analysis of biological structures, 
2:20959 (CONF-760715-P1) 
PROTEINS/MO STRUCTURE 
X-ray crystallographic studies of immunoglobulins: introduction, 
2:20904 (ANL-76-99) 
PROTO-CLEO STELLARATORS/MAGNETIC PUMPING 
Transit-time magnetic pumping of an electron beam in the Proto- 
Cleo stellarator, 2:21264 
PROTON REACTIONS/PAIR PRODUCTION 
Production of high-mass muon pairs in proton-nucleus collisions at 
400 GeV, 2:21123 
PROTON REACTIONS/RESEARCH PROGRAMS 
Neutron physics at LAMPF (Yields, differential cross sections, 
460 to 800 MeV elastic scatterin tem and 
production), 2:21160 (CONF-7 715- Pl) 
PROTON-ANTIPROTON INTERACTIONS/ELASTIC 
SCATTERING 
Hadron-proton elastic scattering at 50, 100, and 200 GeV/c 
momentum (Momentum dependence, differential cross sections), 
2:21124 
Impact-parameter analysis of elastic scattering from 50 to 175 
GeV/c, 2:21130 
PROTON-DEUTERON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Analysis of diffractive pd yields Xd and pp yields Xp interactions 
and test of the finite-mass sum rule (Cross sections), 2:21148 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Hadron-proton elastic scattering at 50, 100, and 200 GeV/c 
momentum (Momentum dependence, differential cross sections), 
2:21124 
Impact-parameter analysis of elastic scattering from 50 to 175 
GeV/c, 2:21130 
Myo INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Analysis of diffractive pd yields Xd and pp yields Xp interactions 
and test of the finite-mass sum rule (Cross sections), 2:21148 
Production of new particles in hadron-hadron collisions (Quark- 
Parton model), 2:21147 
PROTON-PROTON INTERACTIONS/SCALING LAWS 
Determination of the limiting temperature and scaling in the mean 
in pp interactions (28.5 GeV/c), 2:21125 
— IN-PROTON INTERACTIONS/TRANSVERSE 
OMENTUM 


Determination of the limiting temperature and scaling in the mean 
acces (28.5 GeV/c), 2:21125 
PROTONS 
See also SOLAR PROTONS 
PROTONS/FORM FACTORS 
Asymptotic form factors of hadrons and nuclei and the continuity 
of particle and nuclear dynamics (Scale-invariant quark model, 
—_—" scaling predictions, democratic chain model), 
2:21137 
PROTOPLASTS 
See PLANT CELLS 
PROTOTYPE FAST REACTOR (DOUNREAY) 
See PFR REACTOR 
PSI-3105 RESONANCES/PARTICLE PRODUCTION 
Production of new particles in hadron-hadron collisions (Quark- 
Parton model), 2:21147 
PSI-3695 RESONANCES/PARTICLE PRODUCTION 
Production of new particles in hadron-hadron collisions (Quark- 
Parton model), 2:21147 
PUBLIC UTILITIES/CHARGES 
Rate design theory in a period of scarcity of capital and energy 
resources, 2:20213 
Study of electrical energy usage in the Public Service Electric and 
Gas Co., service territory, State of New Jersey. P: ed for 
the Department of the Public Advocate, Division of Rate 
Counsel. Final report, 2:20311 
PUBLIC UTILITIES/ENERGY CONSUMPTION 
Energy conditions in the South (Description of supply/demand 
a 2:20277 (ORNL/TM-5568) 
PUBLIC UTILITIES/LOAD MANAGEMENT 
Potential for energy storage systems on U.S. electric utility 
systems, 2:201 (PB-251490) 
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PUBLIC UTILITIES/MANAGEMENT 
Electric utilities and future shock: choice or chance, 2:20314 
PUBLIC UTILITIES/PEAK-LOAD PRICING 
Peak load pricing: benefits vs. drawbacks, 2:20318 
PUBLIC /SOCIO-ECONOMIC FACTORS 
Electric utilities and future shock: choice or chance, 2:20314 
PULSARS/RADIAL VELOCITY 
Interpretation of measurements of the radial velocity of pulsars, 
2:21060 (N-76-18013) 
PULSE GENERATORS 
See also HIGH-VOLTAGE PULSE GENERATORS 
PULSE GENERATORS/DESIGN 
Multi-megajoule pulsed power generation from a reusable 
compressed magnetic field device, 2:21419 
2 IENERATORS/PERFORMANCE , 
agnetic compressive generators using gaseous explosive, 2:21422 
PULSED NEUTRON TECHNIQUES 


Calculation of time-d ent neutron fields in highly subcritical 
systems, 2:19866 (IKE-6-91d) 
ULSES/INTERFERENCE 


Interpulse interference and passive laser pulse shapers, 2:20703 
PUMPED STORAGE/COST 
Near-term energy storage alternatives, 2:20161 (PB-251490) 
PUMPED STORAGE/WATER RESERVOIRS 
Geological survey of potential cavern areas in New England. 
Final report, 2:20166 (PB-256107) 
UMPED IRAGE POWER PLANTS/CONTROL SYSTEMS 
History and a of supervisory control of TVA hydro 
lants, 2:20321 
P ED STORAGE POWER PLANTS/MANAGEMENT 
—- and a of supervisory control of TVA hydro 
ts, 2:20321 


PS 
See also SOLAR WATER PUMPS 
Andritz main coolant pump for PWR and BWR plants, 2:19681 
PUMPS/CONTROL STEMS 
ena pumps in cooling circuits with wet cooling tower, 
2:19931 


PUMPS/DESIGN 
Boiler recirculation pumps for nuclear power stations - present 
state of development. Directions for planning, operational 
experience, 2:19888 (AED-Conf-76050-013) 
PUMPS/EFFICIENCY 
Feed pump drives: comparing the efficiency of steam turbine and 
electrical drives, 2:19886 (AED-Conf-76-050-012 
Wire-to-water efficiency: a technique for evaluating the total 
© ae system, 2:20375 


(Polyvinyl chloride.) 
PVC/RADIOLYSIS 
Radiolytic gas generation in plutonium contaminated waste 
materials, 2:19404 (RFP-2469) 
PWR TYPE REACTORS 
See also BIBLIS-A REACTOR 
MH-1A REACTOR 
MUELHEIM-KAERLICH REACTOR 
NECKAR REACTOR 
OTTO HAHN REACTOR 
RHEINSBERG AKWI1 REACTOR 
WYHL-1 REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
Compact nuclear steam generation system for marine propulsion 
and industrial applications, 2:19702 
Function test of the flywheel release and stopping system for 
PWR plants, 2:20119 
Nuclear power plant with a pressurized water reactor (Patent), 
2:19696 


Standardization of PWRs - a technical and economical necessity, 
2:19706 
PWR TYPE REACTORS/ATWS 
Pressurizer model for the simulation of transients in PWR plants, 


Analysis of select Mod-1 semiscale blowdown heat transfer tests. 
Final report, 2:20061 (EPRI-NP-206) 

Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report, 2:20097 (PB-247784) 

Evaluation of pressure drop across area changes during 
blowdown. Quarterly — ess report period ending December 
31, 1975, 2:20098 (PB-249926) 

Experimental results on the loads on reactor pressure vessel 
internals in blowdown tests (LOCA) with an 11.2 m high 
pressure vessel, 2:20120 

Experimental study of depressurization and emergency cooling. 
eee and loops, 2:20057 (CEA-CONF-3399) 

Modified i equation for the calculation of the fluid 

dynamics of the region of subcooled water, 2:20078 (IRS-W-18) 


PWR TYPE REACTORS/REACTOR SAFETY / 


Prediction of the semiscale blowdown heat transfer test S-02-8 
C Standard Problem Five), 2:20062 (EPRI-NP-212 
PWR TYPE REACTORS/CONDENSER COOLING SY: 
Steam power plant with a PWR reactor and a number of steam 
enerators heated with pressurized water (Patent), 2:19708 
PWR TYPE REACTORS/CONSTRUCTION 

Prestressed concrete in the building of nuclear power plants in the 

light of the 7th FIP Congress, 2:19694 
PWR E REACTORS/CONTAINMENT BUILDINGS 

Non-linear dynamic apeme of reactor containment, 2:20051 
(AED-Conf-75-365-091) 

PWR TYPE REACTORS/CONTAINMENT SPRAY SYSTEMS 

Review of literature on catalytic recombination of hydrogen- 
oxygen (Removal of hydrogen from containment atmosphere 
following LWR blowdown), 2:20092 (ORNL/MIT-55) 

TYPE CTORS/ECCS 

ee study of depressurization and age! cooling. 

rsec and Omega loops, 2:20057 (CEA-CONF-3399) 

Mixing of emergency core cooling water with steam: 1/3-scale 
test and summary. Final report, 2:20096 (PB-244664) 

ee \ a especially pressurized water reactor (Patent), 

Nuclear reacior (Patent), 2:19699 

PWR TYPE REACTORS/FAILED ELEMENT DETECTION 

Method for the detection of failed fuel elements (Patent), 2:19728 

PWR TYPE REACTORS/FUEL CYCLE 

a of the fuel-cycle costs in nuclear power stations 
with light-water reactors, 2:19685 

Economics of PWR spent fuel recovery, 2:19690 (K-OP- 
185(Rev.1)) 

PWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Quarterly progress report on the creepdown and collapse of 
Zircaloy Fuel Cladding Program sponsored by the NRC 
Division of Reactor Safety Research, January-March 1976, 
2:20094 (ORNL/NUREG/TM-51) 

Quarterly progress report on the creepdown and collapse of 
Zircaloy fuel cladding a sponsored by the NRC Division 
of Reactor Safety Research, April-June 1976, 2:20095 (ORNL/ 

NUREG/TM-S2) 


PWR TYPE REACTORS/FUEL POOLS 
a spent-fuel storage pool design and construction, 
“t 
PWR TYPE REACTORS/FUEL RODS 
Effects of the thermal resistance at the cold gap on the behaviour 
of LWR reactors during normal operation and in cases of 
accidents, 2:19658 (AED-Conf-75-537-001) 
PWR TYPE REACTORS/LOSS OF COOLANT 
Comparison of RELAP4 predictions with standard problems 1, 2, 
and 3, 2:20060 (EPRI-NP-205) 
Study of the unsteady flow and heat transfer in the reflooding of 
water reactor cores, 2:19968 
PWR TYPE REACTORS/MELTDOWN 
Constitution and reaction behaviour of LWR-components at core- 
melting conditions, 2:20084 (KFK-2242) 
PWR TYPE REACTORS/ON-LINE CONTROL SYSTEMS 
Monitoring and control functions ina KWU PWR-type reactor, 
2:19978 (AED-Conf-74-733-002) 
PWR TYPE REACTORS/PRESSURE VESSELS 
KRUPP thermal insulating system using a hot liner in eens 
concrete pressure vessels for nuclear reactors, 2:19680 
Nuclear power plant (Patent;PWR), 2:19691 
State of } meer ment of LWR reactor monitoring methods, 
2:19994 (MRR-153) 
PWR TYPE REACTORS/PRESSURIZERS 
Pressurizer model for the simulation of transients in PWR plants, 
2:20090 (MRR-154) 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Mass transfer of corrosion products in high temperature, high 
ressure water circuits. Part I. The CWL-3 mass transfer loop, 
:20544 (AAEC/E-370) 
Nuclear reactor (Patent), 2:20104 
PWR TYPE REACTORS/PUMPS 
Andritz main coolant pump for PWR and BWR plants, 2:19681 
PWR TYPE REACTORS/REACTIVITY INSERTIONS 
Influence of the axial flux redistribution on the reactivity of a 
ressurized-water reactor, 2:19689 (AED-Conf-76-1 13-003) 
PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Monitoring and control tasks in the conventional part of nuclear 
power stations, 2:19977 (AED-Conf.74-733-001) 
Nuclear reactor (Patent), 2:19698 } 
Reactor eo system with automatic checkout for PWR’s in 
the U.S., 2:20128 
PWR TYPE REACTORS/REACTOR INTERNALS 
Fuel element skeleton (Patent), 2:19669 
PWR TYPE REACTORS/REACTOR KINETICS 
MEKIN: MIT-EPRI nuclear reactor core kinetics code. Final 
rt, 2:19664 (PB-246054) 
PWR 'E REACTORS/REACTOR SAFETY 
i hy of reports on research sponsored by the NRC Office 
of Eoleer paper Research, November 1975-June 1976, 
2:20093 (ORNL/NUREG/NSIC- 130) 





PWR TYPE REACTORS/SELF-POWERED NEUTRON DET/ 


Safety of pressurized water reactors: problems and corresponding 
studies (CEA), 2:20129 
PWR TYPE REACTORS/SELF-POWERED NEUTRON 
DETECTORS 
Self-powered neutron detector (Patent;PWR ex-core detector), 
2:19700 
PWR TYPE REACTORS/SPENT FUEL ELEMENTS 
Economics of PWR spent fuel recovery, 2:19690 (K-OP- 
185(Rev.1)) 
PWR TYPE REACTORS/SPENT FUEL STORAGE 
Criticality control by heterogeneous poisoning of fuel 
subassemblies stored in water pools, 2:19883 
Design objectives for light water spent fuel storage facilities at 
nuclear power plants, 2:19676 
PWR TYPE REACTORS/STEAM GENERATORS 
Industrial nuclear boilers, 2:19704 
Modular steam generators for nuclear power plants, 2:19709 
Nuclear power plant with steam generator (Patent), 2:19701 
Steam generators in PWR’s (Patent), 2:19693 
Steam generator (Patent), 2:19697 
PWR TYPE REACTORS/STEAM SYSTEMS 
Thermal power plant with steam cycle (Patent), 2:19672 
PWR TYPE REACTORS/TRITIUM RECOVERY 
Light water coolant reactor (Patent;coolant recombiner), 2:19692 
PWR TYPE REACTORS/TWO-PHASE FLOW 
Experimental methods in two-phase flow studies. Final report, 
2:19665 (PB-252227) 
PWR TYPE REACTORS/VALVES 
Rotork double seals for better nuclear actuator reliability, 2:19710 
PWR TYPE REACTORS/WATER CHEMISTRY 
Shortage of highly enriched lithium-7, 2:19711 
PYRITE/REMOVAL 
Fuel preparation process (Patent; cleaning coal with oil), 2:19251 
Pretreatment of coal-derived liquid to improve magnetic 
separation of solids (Patent), 2:19211 
Process for improving coal (Patent), 2:19159 
Process for electrostatic separation of pyrite from crude coal 
(Patent), 2:19160 
PYROLYSIS 
Coal technology program progress report for September 1976, 
2:19153 (ORNL/TM-5674) 
PYROLYTIC CARBON/OPTICAL PROPERTIES 
Handbook of the infrared optical properties of AlzOs, carbon, 
MgO, and ZrO2. Volume II. Interim report, 2:20586 (AD-A- 
013723/2ST) 


Q 


QUALITY ASSURANCE/REGULATORY GUIDES 
Collection, storage, and maintenance of nuclear power plant 
quality assurance records, 2:19833 (REG/G-1.88(Rev.2)(10-76)) 
Quality assurance requirements for packaging, shipping, receiving, 
storage, and handling of items for water-cooled nuclear power 
plants, 2:19832 (REG/G-1.38(Rev.1)(10-76)) 
QUALITY ASSURANCE/STANDARDS 
Quality assurance requirements for control of procurement of 
items and services for nuclear power plants, 2:19813 
QUARK MODEL/FORBIDDEN TRANSITIONS 
Forbidden coupling and inhibited decay: A study of disconnected 
quark diagrams, 2:21145 
QUARK MODEL/FORM FACTORS 
Asymptotic form factors of hadrons and nuclei and the continuity 
of particle and nuclear dynamics (Scale-invariant quark model, 
dimensional scaling predictions, democratic chain model), 
2:21137 
QUARK MODEL/MASS FORMULAE 
Hadron mass relations for two six-quark models with broken 
SU(12) symmetry (Constituent quark masses, two-body quark- 
quark interactions), 2:21132 
QUARTZ/CORROSION RESISTANCE 
Temperature gradient compatibility tests of some refractory 
metals and alloys in bismuth and bismuth-lithium solutions, 
2:20549 (ORNL/TM-5503) 
QUARTZ/PLATES 
Effect of ionizing radiation on the piezoelectric properties of 
quartz plates (Resonant frequency; temperature dependence), 
2:20593 (SAND-76-6030) 
QUASARS/VARIATIONS 
Time scale of optical variability of galaxy nuclei as a function of 
their luminosity and mass, 2:21069 
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RADIATION ABSORPTION ANALYSIS/EQUIPMENT 

Composition compensated a ash gauge (X-ray transmission 
analysis), 2:20786 (CONF-760539-) 

RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DETECTORS 
See alco CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
GAMMA CAMERAS 
NEUTRON DETECTORS 
PROPORTIONAL COUNTERS 
RADIOISOTOPE SCANNERS 
SEMICONDUCTOR DETECTORS 
TRANSITION RADIATION DETECTORS 
RADIATION DETECTORS/MONTE CARLO METHOD 

Application of state-of-the-art Monte Carlo methods to gamma- 

> A $35 electron) sources and detectors, 2:19480 (CONF- 
RADIATION DOSE DISTRIBUTIONS/COMPUTER 

CALCULATIONS 

ISOLA II - A FORTRAN IV code for the calculation of the 
long-term a- and 8-dose distributions in the vicinity of nuclear 
installations, 2:20015 (K FK-2210) 

RADIATION HAZARDS/DATA COMPILATION 
Ex — radiation pathology and oncology, 2:21010 (ANL- 
RADIATION HEATING 

rd heating in power reactors. Final report, 2:19873 (PB- 

2 
RADIATION HEATING/STANDARDS 

Determination of thermal energy deposition rates in nuclear 

reactors, 2:19821 
RADIATION HYGIENE 

See RADIATION PROTECTION 
RADIATION INJURIES/BIOLOGICAL REPAIR 

Gamma-ray excision repair in normal and diseased human cells 
(HeLa cells and skin fibroblasts from xeroderma pigmentosum 
and Franconi anemia patients), 2:20966 

Inherited DNA repair defects in H. sapiens: their relation to uv- 
associated processes in xeroderma pigmentosum, 2:20968 

Repair of human DNA: radiation and chemical damage in normal 
and xeroderma pigmentosum cells, 2:20967 

RADIATION PROTECTION 

Health physics in nuclear power stations (France), 2:20131 

Nuclear safety and radiation protection in the German 
Democratic Republic, 2:20121 

Radiation protection in nuclear power plants, 2:20143 

Shielding a for regions with radioactive radiation 
(Patent), 2:20126 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 

(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 

See also ALPHA SOURCES 
GAMMA SOURCES 
LIGHT SOURCES 
X-RAY SOURCES 

Excitation methods for energy dispersive analysis, 2:19473 
(CONF-760539-) 

RADIATION SOURCES/CALIBRATION STANDARDS 

Development of the National Bureau of Standards low-energy- 

ee radioactivity standards, 2:21209 (CONF- 
RADIATION SOURCES/MARKET 
Import and export of radioactive substances in 1975 (German 
ederal Republic), 2:19389 
RADIATION SOURCES/USES 

Photon sources for absorptiometric measurements, 2:19485 
(CONF-760539-) 

Radioisotope induced x-ray fluorescence as a technique for 
analysis of hydrodesulfurization catalysts, elemental, 2:19486 
(CONF-760539-) 

RADICALS 
See also HYDROXYL RADICALS 
RADICALS/ABSORPTION SPECTRA 

Production of the indole radical anion during gamma-radiolysis of 
MTHF glasses at 77 K: absorption and EPR spectroscopic 
properties, 2:20648 

RADICALS/ELECTRON SPIN RESONANCE 

Biophysics (Conformational dynamics of nucleosides and 
nucleotides), 2:20960 (ANL-76-99) 

Production of the indole radical anion during gamma-radiolysis of 
MTHF glasses at 77 K: absorption and EPR spectroscopic 
properties, 2:20648 
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RADIOACTIVE AEROSOLS/FILTRATION 
Aerosol ——- and filter behaviour in sodium fires (LMFBR), 
2:20083 (KI'K-2202) 
RADIOACTIVE AEROSOLS/FLOCCULATION 
Introduction to the coagulation of aerosols, 2:19415 
RADIOACTIVE AER ILS/LUNG ICE 
Radiological assessment models. Seventh quarterly March 
1976-May 1976 (LMFBR), 2:20065 (GEAP-14034- 
IOACTIVE AEROSOLS/RADIATION MONITORING 
Online high sensitivity measurement system for transuranic 
aerosols, 2:20851 (UCRL-78272) 
RADIOACTIVE AEROSOLS/REMOVAL 
Particulate and iodine removal analysis for HTGR containments, 
2:20056 (BNWL-2108 
RADIOACTIVE AER LS/RETENTION FUNCTIONS 
Radiological assessment models. Seventh quarterly rt, March 
1976-May 1976 (LMFBR), 2:20065 (GEAP-14034- 
IOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
Compilation of data on the annual release of radioactive materials 
in the exhaust air of nuclear power stations in the FRG in the 
year 1974 and in the USA in the year 1973, 2:20016 (STH-4/75) 
RADIOACTIVE EFFLUENTS/AIR CLEANING SYSTEMS 
Air basin protection when producing electric power at nuclear 
power plants, 2:20018 
RADIOA\ EFFLUENTS/DIFFUSION 
Program report: FY 1976, Atmospheric and Geophysical Sciences 
Division, Physics Department (SO2-sulfates monitoring and 
regional analysis of radiation dose-to-man estimates of nuclear 
materials released as a result of operations, accidents, or 
sabotage), 2:20850 (UCRL-51444-76) 
RADIOA ACTIVE EFFLUENTS/RADIATION MONITORING 
Dispersal of plutonium from an effluent pulse in the Great Miami 
9 3 en tracer and 7°*Pu from Mound Lab.), 2:20889 (ANL- 
RADIOACTIVE WASTE DISPOSAL 
Alternative solutions for the hr of radioactive wastes, 
2:19417 (AED-Conf-76-004-010) 
RADIOACTIVE WASTE DISPOSAL/CONTAINERS 
Design criteria burial containers for non-transuranic solid 
radioactive waste, 2:19419 (ARH-CD-767) 
RADIOACTIVE WASTE DISPOSAL/LIQUID WASTES 
Seven year waste program chemical processing department, 
2:19424 (HW-58329 
RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 
Information by the Federal Government. Draft of a Council 
uideline on the dumping of waste in the ocean, 2:19434 
Information by the Federal Government. Draft of a Council 
guideline on the dumping of waste in the ocean, 2:19435 
RADIOACTIVE WASTE DISPOSAL/RADIATION HAZARDS 
Disposal and hazards of radioactive waste, 2:19432 
RADIOACTIVE WASTE DISPOSAL/REGULATIONS 
List of legal and administrative provisions concerning the removal 
of wastes, stating the legal form, the date of promulgation, the 
subject and the regions of validity within the FRG (German 
Federal Republic), 2:19467 
RADIOA( WASTE DISPOSAL/SOLID WASTES 
Horizontal monitoring holes, Los Alamos, New Mexico. 
Completion report, 2:19426 (NVO-410-36) 
Seven year waste pro chemical processing department, 
2:19424 (HW-58329 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
Disposal of radioactive wastes into the ground, 2:19433 
Geologic report of the uoketa Shale, New Albany Shale, and 
Borden Group rocks in the Illinois Basin as potential solid waste 
repository sites, 2:19431 (Y/OWI/SUB-7062/1) 
Horizontal monitoring holes, Los Alamos, New Mexico. 
Completion rt, 2:19426 om etna 
National Waste Terminal Sto planning 
system manual, 2:19427 (Y/O 76/16513) 
Plugging wells for abandonment: a sae ouiy ont 
recommended procedures, 2:19428 (Y/OWI/SUB-76/99068) 
RADIOACTIVE WASTE FACILITIES/ENVIRONMENTAL 
IMPACT STATEMENTS 
Management of intermediate level radioactive waste, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Draft 
environmental impact statement, 2:20901 (ERDA-1553- 


D(Draft)) 
RADIOACTIVE WASTE FACILITIES/SITE SELECTION 
Management of intermediate level radioactive waste, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Draft 
environmental impact statement, 2:20901 (ERDA-1553- 


D(Draft)) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 


and control 
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RADIOACTIVE WASTE MANAGEMENT/COORDINATED 
RESEARCH PROGRAMS 


Information by -_ — net pepe of the 
Commission of the European Communities for the management 
and sto: of radioactive wastes, 2:19396 
RADIOA' WASTE MANAGEMENT/LIQUID WASTES 
Interim program for the management of high-level radioactive 
— waste, 2:19402 (ARH-SA-268) 
ACTIVE WASTE MANAGEMENT/MEETINGS 
oe radioactive waste (Sweden), 2:19394 (IVA-73) 
OACTIVE WASTE MANAGEMENT/SAFETY 
Safety concept of the Federal Government concerning waste 
ement on Federal Republic), 2:19400 
RADIOA ASTE MANAG GEMENT/SO LID WASTES 
Hanford long-term -level waste management program, 
2:19420 (ARH-SA-267) 
RADIOACTIVE WASTE PROCESSING 
Safe methods of processing radioactive wastes 
harmaceuticals), 2:19409 
Tritium Waste Control Project progress report: April-June 1976 
(LIS; electrolysis; monitor; — ing container; catalytic 
RADIOACTIVE WASTE :19395 (MLM-2382 
OA' ASTE PROCESSING/ATOMIC ENERGY 


Fowth amendment errr | the Atomic Energy Act (German 
Federal Republic), 2:1 
RADIOA WASTE PROCESSING/BIOADSORBENTS 
—_ as and development of cultivated bioadsorbent, 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Present status of rare gas release control, 2:19403 (KURRI-TR- 


127) 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 
Interim program for the management of high-level radioactive 
liquid waste, 2:19402 (ARH-SA-268) 
Remarks on the evaporation of radioactive waste waters: problems 
and solutions, 2:19413 “ 
RADIOACTIVE WASTE PROCESSING/RADIATION 
PROTECTION 
Radiation protection planning for a liquid radioactive wastes 
treatment system., 2:19405 (RT/PROT-75-20) 
> WASTE PROCESSING/RADIOACTIVE 


Vitrification holds answer to waste disposal dilemma (Fission 
products reduced to solid oxides, then vitrified, then stored 
under water), 2:20240 

RADIOACTIVE WASTE PROCESSING/RECOMMENDATIONS 

Spent nuclear fuel and radioactive waste. Pt. 1. Report from the 

Aka-investigation, 2:19411 
RADIOA WASTE PROCESSING/SOLIDIFICATION 

Concept for final storage. Glass, metal and salt: safe urn graves for 
high-activity waste from nuclear fission; symposium of the 
Atomforum, 2:19410 

— program for the management of high-level radioactive 

uid waste, 2:19402 (ARH-SA-268) 

Me od of repressing the precipitation of calcium fluozirconate 
(Patent), 2:19408 

Use of emanation thermal analysis for the investigation of 
radioactive waste fixation processes, 2:1939 

RADIOACTIVE WASTE STORAGE/ATOMIC ENERGY LAWS 

Fourth amendment amendin ng the Atomic Energy Act (German 

Federal Republic), 2:1946 
RADIOA WASTE STORAGE/CONTAINERS 

Design criteria transuranic dry waste burial containers (steel and 

reinforced concrete), 2:19418 (ARH-CD-353(Rev.3)) 
RADIOACTIVE WASTE STORAGE/FEASIBILITY STUD 

Preliminary feasibility study on storage of radioactive wastes in 
Columbia River basalts. Volume I, 2:19421 (ARH-ST- 
137(Vol.1)) 

RADIOACTIVE WASTE STORAGE/GEOLOGIC STRUCTURES 

Preliminary feasibility study on storage of radioactive wastes in 
Columbia River basalts. Volume I, 2:19421 (ARH-ST- 
137(Vol.1)) 

Preliminary feasibility study on storage of radioactive wastes in 
Columbia River basalts. Volume II, 2:19422 (ARH-ST- 
137(Vol.2)) 

RADIOACTIVE WASTE STORAGE/GEOLOGY 
Waste storage potential of Triassic basins in southeast United 
States, 2:19430 (Y/OWI/SUB-7009/2) 
RADIOACTIVE WASTE STORAGE/LIQUID WASTES 
Interim program for the management of high-level radioactive 
waste, 2:19402 (ARH-SA-268) 
RADIOACTIVE WASTE STORAGE/RADIOACTIVE WASTES 

Vitrification holds answer to waste disposal dilemma (Fission 
products reduced to solid oxides, then vitrified, then stored 
under water), 2:20240 

RADIOACTIVE WASTE cp ny eee ie PROGRAMS 

National Waste Terminal Stora rage a g and control 

system manual, 2:19427 (Y/OWI/SUB-7 616513) 
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RADIOACTIVE WASTE STORAGE/SALT DEPOSITS 
Evaluation of Permain salt deposits in the Texas Panhandle and 
western Oklahoma for underground storage of radioactive 
wastes, 2:19429 (Y/OWI/SUB-4494/1) 
RADIOACTIVE WASTE STORAGE/TANKS 
Elastic and strength properties of Hanford concrete mixes at room 
and elevated temperatures, 2:20609 (BNWL-SA-5779) 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
DISPOSAL 
Concept for final storage of radioactive wastes in the Federal 
Republic of Germany, 2:19416 (AED-Conf-76-004-007) 
Radioactive waste storage. Annual report 1974, 2:19425 (KFK- 
6 
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RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/AUTORADIOLYSIS 
Radiolytic gas generation in plutonium contaminated waste 
materials, 2:19404 (RFP-2469) 
RADIOACTIVE WASTES/CORROSIVE EFFECTS 
Prediction of stress corrosion of carbon steel by nuclear process 
liquid waste (ASTM-A285-B; ASTM-A516-70), 2:19423 (DP- 
MS-76-61 


) 
RADIOACTIVE WASTES/EMANATION THERMAL ANALYSIS 

Use of emanation thermal analysis for the investigation of 
radioactive waste fixation processes, 2:19398 

RADIOACTIVE WASTES/SOLIDIFICATION 

Management of intermediate level radioactive waste, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Draft 
environmental impact statement, 2:20901 (ERDA-1553- 
D(Draft)) 

Vitrification holds answer to waste disposal dilemma (Fission 
products reduced to solid oxides, then vitrified, then stored 
under water), 2:20240 

RADIOACTIVE WASTES/UNDERGROUND DISPOSAL 

Management of intermediate level radioactive waste, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Draft 
environmental impact statement, 2:20901 (ERDA-1553- 
D(Draft)) 

Radionuclide content of an exhumed canyon vessel and 
neighboring soil (Health hazards from long-time buried 
radiochemical process equipment), 2:20866 (DP-1446) 

RADIOACTIVE WASTES/VITRIFICATION 
Vitrification holds answer to waste disposal dilemma (Fission 
products reduced to solid oxides, then vitrified, then stored 
under water), 2:20240 
RADIOAPPLICATORS 

See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 

See BIOLOGICAL RADIATION EFFECTS 
RADIOCRYSTALLOGRAPHY 

See CRYSTALLOGRAPHY 
RADIOGRAPHS 

See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 

See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES/CAPSULES 

Impact properties and fabricability of thin-walled capsules of Pt- 

30% Rh-8% W, 2:20490 (ORNL-5203) 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNERS/DESIGN 

Coded aperture imaging in nuclear medicine: review and update, 

2:20937 (CONF-760539-) 
RADIOISOTOPES/DECAY 
Genetics (Near and far ultraviolet radiation), 2:20977 (ANL-76-99) 
RADIOISOTOPES/MAXIMUM PERMISSIBLE 

CONCENTRATION 

Information pertinent to the migration of radionuclides in ground 
water at the Nevada Test Site. Part 1. Review and analysis of 
existing information, 2:20868 (UCRL-52078(Pt.1)) 

RADIOISOTOPES/RADIATION MONITORING 

Information pertinent to the migration of radionuclides in ground 
water at the Nevada Test Site. Part 1. Review and analysis of 
existing information, 2:20868 (UCRL-52078(Pt.1)) 

RADIOISOTOPES/TOXICITY 
— radiation pathology and oncology, 2:21010 (ANL- 


-99) 
RADIOMETERS/STANDARDIZATION 
Principles of objective and dynamic establishment of the 
international radiometric base, 2:20796 (N-76-19404) 
RADIOMETRIC ANALYSIS/REVIEWS 
Surface characterization of ceramic materials (LEED, AES, XPS, 
ion scattering spectroscopy, secondary ion mass spectroscopy), 
2:20580 (LBL-5475) 
RADIOMETRIC GAGES/GAMMA SOURCES 
Study on the applications of backscattered gamma-rays to 
gauging, 2:19487 (CONF-760539-) 
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RADIONUCLIDE MIGRATION 
(In environment.) 
RADIONUCLIDE MIGRATION/BIBLIOGRAPHIES 
Information pertinent to the migration of radionuclides in ground 
water at the Nevada Test Site. Part 2: annotated bibliography, 
2:20869 (UCRL-52078(Pt.2)) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 
Chemistry of /sup 99m/Tc labeling kits, 2:20652 (BNL-21828) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/NEUTRON SOURCES 
Neutron sources for medical applications, 2:20981 (CONF-760715- 


P2) 
RADIUM/ADSORPTION 
Some properties and development of cultivated bioadsorbent, 
2:19407 
RADIUM 226/TISSUE DISTRIBUTION 
Distribution of injected ??°Ra and Sr in the beagle skeleton, 
2:21016 
RADON/AEROSOL MONITORING 
Study of uranium mine aerosols, 2:19439 (CEA-R-4743) 
RADON/DIFFUSION 
Prediction of increased gamma fields after application of a radon 
— concrete surfaces (Covering uranium mice tailings), 
2:3 
RADON/FILTRATION 
Removal of radioactive radon daughters from air (Patent), 2:19406 
RAFT RIVER VALLEY/ELECTRICAL SURVEYS 
Schlumberger soundings in the rd Raft River and Raft River 
Valleys, Idaho and Utah, 2:19586 — 76-92) 
RAILWAYS/ENERGY CONSUMPTIO 
Transportation energy conservation ond book: supplement I, 
2:20255 aia 1)) 
RAILWAYS/FORECASTIN' 
Railroad freight car a for transporting energy, 1974- 
1985. Final report, 2:19250 (PB-250126) 
RAILWAYS/FUEL ECONOMY 
Fuel efficiency improvement in rail freight transportation. Final 
report, Jun-Dec 1975, 2:20390 (PB-250673) 
RAILWAYS/PERFORMANCE TESTING 
General Vehicle Test Plan (GVTP) for urban rail transit cars. 
Final report, Aug 1973-Jun 1975, 2:20372 (PB-250575) 
RAILWAYS/PLANNING 
Projects to expand fuel sources in Eastern United States: survey of 
planned or proposed coal mines, coal and noncoal conversion 
plants, electric generating plants, oil refineries, uranium 
enrichment facilities, and related infrastructure, in states East of 
the Mississippi River (as of June 1976), 2:20269 (BM-IC-8725) 
RAMAN SPECTRA 
Laser Raman spectroscopy in glass, 2:20629 (SAND-76- 
0264(Vol.2)(No.2)) 
RANCE POWER PLANT/TURBOGENERATORS 
Operating experience with bulb units at the Rance tidal power 
plant and other French hydro-power sites, 2:19600 
RAPID TRANSIT SYSTEMS/BUSES 
Hydrogen powered mass transit system, 2:20454 (ERDA-76-136) 
RAPID TRANSIT SYSTEMS/ECONOMICS 
Energy, the economy, and mass transit, 2:20209 (PB-250624) 
RAPID TRANSIT SYSTEMS/ENERGY CONSUMPTION 
Energy, the economy, and mass transit, 2:20209 (PB-250624) 
RAPID TRANSIT SYSTEMS/PERFORMANCE TESTING 
General Vehicle Test Plan (GVTP) for urban rail transit cars. 
Final report, Aug 1973-Jun 1975, 2:20372 (PB-250575) 
RAPSODIE REACTOR/FUEL CANS 
Application of the method using krypton 85 to determine the 
cladding temperatures of fast reactors, 2:19976 
RARE EARTH COMPLEXES/CHEMICAL PREPARATION 
Preparation of americium and californium dipivaloylmethanato 
complexes and their volatilities as compared with plutonium and 
lanthanide complexes, 2:20664 
RARE EARTH COMPLEXES/VOLATILITY 
Preparation of americium and californium dipivaloylmethanato 
complexes and their volatilities as compared with plutonium and 
lanthanide complexes, 2:20664 
RATEMETERS ( 
See DOSE RATEMETERS 
RAYLEIGH-TAYLOR INSTABILITY 
Nonstationary Rayleigh problem for magnetized plasma, 2:21343 
REACTIVITY/FOKKER-PLANCK EQUATION 
Statistical description of a point reactor in the absence of delayed 
neutrons, 2:19878 
CTIVITY/ONE-GROUP THEORY 


Reactivity effect of randomly dispersed nuclei, 2:19881 
REACTOR ACCIDENTS 
See also ATWS 
EXCURSIONS 
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FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
Fast reactor accident analysis at different burnup levels, 2:20077 
(INIS-mf-3133) 
Technical aspects of nuclear plant safety, 2:20142 
REACTOR A IENTS/COMPUTER CODES 
State of development of computer effects 2.016 for the description 
of reactor accidents and their e 
REACTOR ACCIDENTS/ENVIR 
Environmental contamination ete oe ciao sodium burning in 
nuclear power stations, 2:20852 
REACTOR ENTS, 
Radmussen report: consequences and effects in consideration of 
the German situation, 2:20144 
REACTOR CELLS/NEUTRON FLUX 
LASER-R a computer code for reactor cell and burnu 
wo in neutron transport theory, 2:19869 (ITN-110- 
1 
REACTOR CHARGING MACHINES 
Movable device in the rotary cover for ~ i= of rod-shaped 
elements in a nuclear reactor (Patent), 2:19905 
Refuelling system for a nuclear reactor (Patent), 2:19922 
REACTOR CHARGING MACHINES/GRABS 
Gripper for changing the control rods in the fuel elements of a 
nuclear reactor (Patent), 2:19924 
Gripping appliance of a — device, especially in a nuclear 
reactor to deposit and to lift fuel elements and rods (Patent), 


REACTOR CHARGING MACHINES/MANIPULATORS 
Manipulator for fuel elements and control rods in a nuclear 
reactor (Patent), 2:19906 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/ACOUSTIC EMISSION TESTING 
Development of acoustic monitoring techniques for LMFBRs, 
2:19804 


REACTOR COMPONENTS/FAULT TREE ANALYSIS 
Computer-oriented a saecene® to fault-tree construction (Computer 
Automated Tree (CAT) code), 2:20064 (EPRI-NP-288) 
REACTOR COMPONENTS/IMPACT STRENGTH 
Survey of extreme load design regulatory agency licensin 
sol for nuclear power plants, 2:19811 (AED-Conf-75- 
1 
REACTOR COMPONENTS/MECHANICAL VIBRATIONS 
Analysis of equations of motion with complex stiffness mode 
superposition method applied to systems with many degrees of 
freedom, 2:19884 (AED-Conf-75-365-077) 
REACTOR COMPONENTS/MONITORING 
Prospects of oscillation control, 2:19996 (MRR-153) 
REACTOR COMPONENTS/PROCUREMENT 
Quality assurance requirements for control of procurement of 
items and services for nuclear power plants, 2:19813 
REACTOR COMPONENTS/QUALITY ASSURANCE 
Quality assurance requirements for packaging, shipping, receiving, 
storage, and — of items for water-cooled nuclear power 
plants, 2:19832 = /G-1. om mp 1)(10-76)) 
REACTOR COMPO ULATORY GUIDES 
Survey of extreme load ieddutee a2 regulatory agency licensi 
oo for nuclear power plants, 2:19811 (AED-Conf-75- 
1 
REACTOR COMPONENTS/RELIABILITY 
Extreme value risk analysis in the structural design of reactor 
components, 2:20141 
REA IR COMPONENTS/SEISMIC EFFECTS 
Development and use of seismic instructure res an spectra in 
nuclear plants, 2:20050 (AED-Conf-75-365 
REACTOR COMPONENTS/STANDARDS 
Thermocouple assemblies, ium oxide insulated, stainless 
steel sheathed, 2:19900 (RDT-C-7-16T(11-76)) 
REACTOR COMPONENTS, is 
Measurements with electric-resistance strain gauges in a nuclear 
radiation environment, 2:19944 
REACTOR COMPONENTS/STRESS ANALYSIS 
Dynamic ultimate load analysis using a finite difference method, 
2:20049 (AED-Conf-75-365-082) 
Problems of structural mechanics in nuclear design, 2:19892 
(INIS-mf-3 108/46) 
REACTOR COMPONENTS/SYSTEM FAILURE ANALYSIS 
Failure analysis and failure een in electric power systems. 
Final report, 2:20063 (EPRI-NP-280) 


REACTOR CORE DISRUPTION/HYDRAULICS / 


REACTOR COMPONENTS/TEMPERATURE DISTRIBUTION 
TIMTEM: a a one —- for the calculation of two- 
dimensional, non-linear temperature fields of reactor 


components of complex structure taking into account 
a and anisotropy. Programme description, 2:19872 
RR-P-16) 


(M 
REACTOR COMPONENTS/ULTRASONIC TESTING 
Improved ultrasonic nondestructive — of pressure vessels. 


report, August 1, 1974-July 31, 1975, 2:19898 
(PB280385 


REACTOR COMPONENTS/WELDED JOINTS 
Welding and reactor safety. Requirements of welding techniques 
from the 7 of reactor safety, 2:20107 
REACTOR CO) LR 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor. , 
Nuclear reactor (Patent), 2:19698 
Principles of nuclear power station control, 2:20003 
—— Ser system with automatic checkout for PWR’s in 
the 
REACTOR CONTROL SYSTEMS/AUTOMATION 
Computer control in nuclear power stations, 2:19983 (AED-Conf- 
74-733-007) 
Design, functioning and — ap wor ~ process 
computers, 2:19979 (AED-Conf-74-733-00 
Monitoring and control tasks in the ponte «IM rt of nuclear 
power stations, 2:19977 (AED-Conf-74-733-001 
New computer systems, 2:19987 (AED-Conf-74-733-011) 
NossoI) in software production, 2:19988 (AED-Conf-74- 
Reactor monitoring with computer aid, 2:19981 (AED-Conf-74- 
733-005) 
Use of process computers for control tasks in nuclear power 
plants, 2:19982 (AED-Conf-74-733-006) 
Use of process computers for monitoring functions in nuclear 
power stations, 2:19980 (AED-Conf-74-733-004) 
REACTOR CONTROL SYSTEMS/DESIGN 
Contribution to the physics design methodology of the fast power 
reactor control system, 2:20004 
REACTOR CONTROL SYSTEMS/PERFORMANCE 
Operational experience with process computers, 2:19985 (AED- 
Conf-74-733-009) 
REACTOR CONTROL SYSTEMS/PLANNING 
Application engineering for process computer systems, 2:19984 
(AED-Conf-74-733-008) 
REACTOR CONTROL SYSTEMS/RELIABILITY 
Reliability and operational safety of process computers, 2:19986 
(AED-Conf-74-733-010) 
Selection criteria for the safety and reliability of monitoring and 
control systems in power stations, 2:19989 (AED-Conf-75-627- 
001 


REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also DIRECT CYCLE COOLING SYSTEMS 
DUAL CYCLE COOLING SYSTEMS 
PRIMARY COOLANT CIRCUITS 
ae og gas turbine power generating system (Patent), 
2:19730 


REACTOR COOLING SYSTEMS/CORE FLOODING SYSTEMS 
ae cooling system for nuclear reactor (Patent; BWR and 
:19668 


P , 2:1 
REACTOR COOLING SYSTEMS/CORROSION 
Influence of thermochemistry on the operational behaviour of U- 
tube steam generators, 2:19928 
REACTOR LING SYSTEMS/LOOSE PARTS 
MONITORING 
Possibilities of realizing an on-line control system, 2:19995 (MRR- 


153) 
REACTOR COOLING SYSTEMS/PIPE FITTINGS 
Development and testing of an improved mixing tee (LMFBR), 
2:19761 (ANL-CT-76-42) 
CTOR COOLING SYSTEMS/TURBULENT FLOW 
Theoretical model for determining momentum and heat transfer in 
turbulent channel flow, 2:19901 (TUBIK-31) 
REACTOR COOLING SYSTEMS/VALVES 
Electro-hydraulic valve actuators give easy installation, low 
maintenance, 2:19947 
Medium operated parallel slide valves, 2:19946 
REACTOR CORE DISRUPTION 
Studies of core disruptive accidents and licensing aspects of fast 
breeder reactors, 2:20125 
REACTOR CORE DISRUPTION/CONTAINMENT 
Containment transient analysis for postulated accident 
uences assessment (LMFBR), 2:20070 (HEDL-SA-854) 
REACTO ‘CORE DISRUPTION/HYDRAULICS 
Multiphase fluid dynamics with a — in LMFBR safety 
ysis, 2:20089 )(LA-UR-76-2 ) 





REACTOR CORE DISRUPTION/MATHEMATICAL MODEL/ 


REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 
RAP-2A Computer code for transients analysis in fast reactors, 
2:20080 (ITN-102-1975) 
REACTOR CORE DISRUPTION/PRESSURE GRADIENTS 
Multiphase fluid dynamics with applications in LMFBR safety 
ysis, 2:20089 (LA-UR-76-2184) 
REACTOR CORE DISRUPTION/RADIATION HAZARDS 
Radiological assessment models. Seventh quarterly report, March 
1976-May 1976 (LMFBR), 2:20065 (GEAP-14034- 
REACTOR CORE RESTRAINTS 
Clamping device for a nuclear reactor core (Patent), 2:19904 
REACTOR CORE R /STRESS ANALYS 
Response of core grid support structures in LMFBR to nuclear 
one 2:19760 (AED-Conf-75-365-055) 
REACTOR CORES 
Core ~ a liquid-cooled nuclear reactor (Patent;_LMFBR), 2:19786 
REACTOR CORES/DESIGN 
Core of a nuclear reactor (Patent), 2:19907 
REACTOR CORES/FLOW REGULATORS 
Nuclear reactor (Patent), 2:19911 
REACTOR CORES/LOOSE PARTS MONITORING 
Detection of loose parts in the primary system of nuclear power 
plants, 2:19997 (MRR-153) 
REACTOR CORES/PERFORMANCE 
Burnup analysis of the power reactor. 2. Analysis of core 
performance of JPDR-1 by FLORA, 2:19661 (JAERI-M-6233) 
REACTOR CORES/SUPPORTS 
Seismic model of the gas cooled fast breeder reactor core support 
structure, 2:19758 (AED-Conf-75-365-042) 
REACTOR CORES/THERMAL INSULATION 
Thermally-insulating layer for nuclear reactors (Patent), 2:19921 
REACTOR DECOMMISSIONING 
Decommissioning of nuclear facilities. Report of a technical 
committee meeting organized by the IAEA and held in Vienna, 
20-24 October 1975, 2:20073 (IAEA-179) 
Decommissioning of nuclear power stations, 2:19830 
Decommissioning of nuclear power stations (France), 2:19825 
REACTOR DISMANTLING 
Decommissioning of nuclear power stations (France), 2:19825 
REACTOR EXPERIMENTAL FACILITIES/CONTROL 
SYSTEMS 
Mitra 15. Development of a centralized multipoint network at 10 
megabauds, 2:20029 (FRNC-TH-588) 
REACTOR EXPERIMENTAL FACILITIES/PERFORMANCE 
— devices in experimental reactors (France), 
2:20041 
REACTOR EXPERIMENTAL FACILITIES/RELIABILITY 
Low-temperature devices in experimental reactors (France), 
2:20041 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/DATA ANALYSIS 
Correlation techniques in nuclear power plant monitoring, 2:19990 
(AED-Conf-76-026-001) 
REACTOR INSTRUMENTATION/ON-LINE CONTROL 
SYSTEMS 
Reactor system automation. Review, 2:19894 (JINR-D-13-8950) 
REACTOR INTERNALS 
Fuel element skeleton (Patent), 2:19669 
Nuclear reactor internal structures (Patent), 2:19910 
REACTOR KINETICS 
Critical experiments and analysis nineteenth quarterly report, 
April-June 1976 (LMFBR), 2:19770 (GEAP-13771-19) 
Finite element method applied to the eigenvalue problem in 
multigroup diffusion equations for cylindrical reactor, 2:19876 
Neutrons and energy (Thermal to 14 MeV range, R matrix, cross 
section requirements), 2:21184 (CONF-760715-P1) 
—— of the adjoint function in reactor theory, 
2:198 
REACTOR KINETICS/NEUTRON DIFFUSION EQUATION 
SNAP-3D: a three-dimensional neutron diffusion code, 2:19874 
(TRG-REPORT-2677(R)) 
REACTOR KINETICS/NEUTRON TRANSPORT 
Transport code development and code-coordination program. 
Quarterly report, October 1-December 31, 1973 (LMFBR), 
2:19778 (LA-5577-PR) 
REACTOR KINETICS/NUCLEAR DATA COLLECTIONS 
Importance of neutron data in fission reactor applications, 2:19865 
(CONF-760715-P2) 
REACTOR KINETICS EQUATIONS/FINITE ELEMENT 
METHOD 


One-dimensional kinetic model calculations with time-discrete 
finite element methods, 2:19875 (TUBIK-32) 
REACTOR KINETICS EQUATIONS/NUMERICAL SOLUTION 
Effective methods for solution of nonlinear reactor d 
problems using finite elements, 2:19863 (AD-A-020058) 
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REACTOR LATTICES/HETEROGENEOUS EFFECTS 
Numerical heterogeneous reactor calculation, 2:19867 (ITEF-2) 
REACTOR LICENSING 
Analysis of the causes and consequences of delays in licensing. 
Report for the cabinet meeting on June 9th, 1976, 2:19682 
Guidelines on the requirements to be made on safety specifications 
for nuclear power plants (German Federal Republic), 2:20123 
Nuclear law Netherlands, 2:19819 
Nuclear Systems Materials Handbook (Materials requirements for 
nuclear energy systems), 2:20458 (HEDL-SA-871 
Radioactive iodine as the factor determining the size and leak 
properties of a nuclear power station group (Finland), 2:20114 
Safety requirements for nuclear power plants (German Federal 
Republic), 2:20156 
REACTOR LICENSING/REGULATIONS 
Survey of extreme load design regulatory agency licensing 
requirements for nuclear power plants, 2:20132 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
NUCLEAR POISONS 
Nuclear Systems Materials Handbook (Materials requirements for 
nuclear energy systems), 2:20458 (HEDL-SA-871) 
Steel's contribution to nuclear power: its problems and promise, 
2:19333 
REACTOR MATERIALS/CORROSION 
Nodular corrosion of the Zircaloys, 2:20546 (BNWL-SA-5735) 
REACTOR MATERIALS/MECHANICAL TESTS 
Inelastic behavior and strain tolerances of SS 304 and 316 
components for LMFBR and FFTF, 2:19781 (WARD-HT- 
3045-19) 
REACTOR MATERIALS/NEUTRON REACTIONS 
Status of neutron cross sections for reactor dosimetry, 2:21156 
(CONF-760715-P2) 
REACTOR MATERIALS/QUALITY ASSURANCE 
Quality assurance requirements for packaging, shipping, receiving, 
storage, and ae of items for water-cooled nuclear power 
plants, 2:19832 (REG/G-1.38(Rev.1)(10-76)) 
REACTOR MATERIALS/RESEARCH PROGRAMS 
Component and Systems Development Program. Quarterly 
progress report for the period ending September 30, 1976 
{HTGR), 2:19719 (GA-A-14152) 
REACTOR MATERIALS/STANDARDS 
Thermocouple material, iron and constantan, solid conductor 
(bare, fiberglass insulated, and sheathed over fiberglass 
insulation), 2:19899 (RDT-C-7-1T(11-76)) 
REACTOR NOISE 
Neutron flux noises as source of information, 2:19871 (MRR-153) 
REACTOR OPERATION 
Operating experience. Reports from world nuclear power station 
sites, 2:19649 
Operating history: U.S. Central Station nuclear power reactors, 
1975, 2:19639 (ERDA-76/125) 
REACTOR PROTECTION SYSTEMS 
Reactor protection system and supervision of protection 
equipment. Draft, 2:20152 
REACTOR PROTECTION SYSTEMS/RELIABILITY 
Reliability and operational safety of process computers, 2:19986 
(AED-Conf-74-733-010) 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also FAULT TREE ANALYSIS 
HEATUP: a computer program for the thermal anaysis of a 
LOFC accident in an HTGR, 2:20091 (ORNL/CSD/TM-16) 
Neutrons and energy (Thermal to 14 MeV range, R matrix, cross 
section requirements), 2:21184 (CONF-760715-P1) 
Nuclear safety and radiation protection in the German 
Democratic Republic, 2:20121 
Nuclear technology is dead: | live nuclear technology. 
Reaktortagung of the Deutsches Atomforum from March 30th 
until April 2nd, 1976 at Duesseldorf, 2:20147 
Organization of the operating quality in EDF nuclear power 
stations, 2:20130 
Radiation protection in nuclear power plants, 2:20143 
Risk and safety in the nuclear industry and conventional norms of 
society, 2:20075 (INIS-mf-3068) 
Safety of pressurized water reactors: problems and corresponding 
studies (CEA), 2:20129 
Safety requirements for nuclear power plants. Who makes which 
requirements for manufacturers and operators of nuclear power 
plants and who —— that they are being observed 
(German Federal Republic), 2:20153 
Safety ee for nuclear power plants (German Federal 
Republic), 2:20156 
Studies of core disruptive accidents and licensing aspects of fast 
breeder reactors, 2:20125 
Technical aspects of nuclear plant safety, 2:20142 





APR. 30, 1977 


REACTOR SAFETY/BIBLIOGRAPHIES 
~— hy of reports on research sponsored by the NRC Office 
uclear Regulatory Research, November 1975-June 1976, 
2: 20093 (ORNL/NUREG/NSIC- 130) 
REACTOR SAFETY/RESEARCH PROGRAMS 
Target and structure of the research in reactor safety (German 
Federal Republic), 2:20085 (KFK-2244) 
REACTOR SA /TEST FACILITIES 
LMFBR safety testing needs and the conceptual design of a new 
safety research experiment facility, 2:20048 (AED-Conf-75-365- 


056) 
REACTOR SIMULATORS 
Analog computer model of a nuclear power station with boiling- 
water reactor, 2:19663 (MRR-156) 
Experience gained from, and results of, staff training at the 440- 
MW ee plant unit simulator, 2:20000 


See SITE SELECTION 
REACTOR TECHNOLOGY 
Main trends in the development of nuclear power engineering in 
the Czechoslovak Socialist Republic, 2:19861 
REACTOR VESSELS 
Pressure vessel for nuclear reactors (Patent), 2:19792 
REACTOR VESSELS/REMOTE HANDLING EQUIPMENT 
Device for the remote control of a structure in icular of the 
main vessel of a fast-neutron nuclear reactor (Patent), 2:19784 
REACTOR VESSELS/SUBMERGED ARC WELDING 
Sub-verting nuclear reactor vessels (FFTF), 2:20038 
REACTORS 
See also GAS COOLED REACTORS 
HEAVY WATER MODERATED REACTORS 
POWER REACTORS 
WATER COOLED REACTORS 
REACTORS/CONTAINMENT BUILDINGS 
Bushing means for ame an electric wire through a reactor 
containment building (Patent), 2:19902 
REACTORS/FUEL CY' 
Analytical method for solving depletion equations, 2:19877 
REACTORS/NEUTRON FLUX 
Fluctuations in the numbers of radio-active atoms, 2:19882 
RDS RETRIEVAL 


See INFORMATION RETRIEVAL 
RECYCLE (FUEL) 
See FUEL CYCLE 
REFLECTORS (NEUTRON) 
See NEUTRON REFLECTORS 
REFORMER PROCESSES 
See also STEAM REFORMER PROCESSES 
REFORMER PROCESSES/CATALYSTS 
Scientific resources relevant to the catalytic problems in the 
conversion of coal. Final report, 2:19174 (FE-2017-1) 
REFRACTORIES/CORROSION 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Interim report No. 2, July 1974-June 1975, 2:20589 
(FE-1221-144 
REFRACTORIES/CORROSION RESISTANCE 
Materials Science Division coal no sage seventh quarterly 
report, April-June 1976 (Gasification plant materials), 2:19165 
(ANL-76-111) 
REFRACTORIES/TESTING 
Materials Science Division coal technology seventh quarterly 
report, April-June 1976 (Gasification plant materials), 2:19165 
(ANL-76-111) 
REFRIGERATORS/ENERGY CONSERVATION 
Energy and cost analysis of residential refrigerators, 2:20324 
(ORNL/CON-6) 
REFRIGERATORS/ENERGY CONSUMPTION 
Energy and cost analysis of residential refrigerators, 2:20324 
= 
REFUSE 
See SOLID WASTES 
REINFORCED CONCRETE/SPECIFICATIONS 
Optimized reinforcement of nuclear power plant structures for 
aircraft impact forces, 2:20148 
RELATIVISTIC PLASMA/COMPTON EFFECT 
Multiple compton scattering by relativistic electrons: Monte Carlo 
calculations of the emission spectrum, 2:21046 
TIVISTIC P OMAGNETIC RADIATION 
Electromagnetic waves in a relativistic plasma with a strong 
tic field, 2:21362 
RELA iC PLASMA/SHOCK WAVES 
Wave theory in Chew-Goldberger-Low relativistic 
pape ap ep 2:21371 
HANDLING EQUIPMENT 


Fast breeder reactor with liquid metal iG (Patent), 2:19793 
REPRODUCTION/BIOLOGICAL RADIATION EFFECTS 
Reproductive ability of female dogs (beagles) surviving a single, 
midlethal, whole-body x-ray exposure, 2:21006 


RESPIRATION/DAILY VARIATIONS / 


REACTORS 
See also DR-3 REACTOR 
FFTF REACTOR 
FMRB REACTOR 
FRG-2 REACTOR 
GRENOBLE REACTOR 
IBR-2 REACTOR 
JMTR REACTOR 
KSTR REACTOR 
OSIRIS REACTOR 
SR-OA REACTOR 
UTRR REACTOR 
RESEARCH REACTORS/PERSONNEL 
Guideline for furnishing the proof of expert knowledge of 
research reactor personnel. Issued by the Laenderausschuss fuer 
a (German Federal Republic), 2:19812 (DEU- 
RESEARCH REACTORS/REACTOR EXPERIMENTAL 
FACILITIES 
“aoe devices in experimental reactors (France), 


RESERV. 
See = URANIUM RESERVES 
Energy perspectives 2 (Revised data on sources, supplies, reserves, 
consumption, etc.), 2:20274 (NP-21364) 
RESERVOIR ROCK/MATHEMATICAL MODELS 
Reservoir simulation manual. Final report, 2:19270 (PB-250821) 
RESERVOIR ROCK/PERMEABILITY 
Method of increasing permeability in subsurface earth formation 
(Patent; alumina propping agents), 2:19268 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL SECTOR/ELECTRIC POWER 
1972 flow of electrical energy in California and its relationship to 
selected county level characteristic parameters, 2:20309 
(UCRL-52143) 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
Energy conditions in the South (Description of supply/demand 
1972), 2:20277 (ORNL/TM-5568) 
Residential energy use alternatives: 1976 to 2000, 2:20327 
RESIDENTIAL S ‘'OR/HEAT PUMPS 
Heat pump: renewing an option (EPRI research program), 2:20362 
RESIDENTIAL SECTOR/REFRIGERATORS 
Energy and cost analysis of residential refrigerators, 2:20324 
(ORNL/CON-6) 
RESIDENTIAL SECTOR/THERMAL INSULATION 
Benefit-cost methodology for evaluating energy conservation 
programs, 2:20257 (PB-249342) 
RESIDUAL FUELS/CONSUMPTION RATES 
Illinois industrial energy consumption during 1971 and 1975. 
Survey results and estimations, 2:20323 (IDOE-RS-76-04) 
RESIDUAL FUELS/DESULFURIZATION 
Desulfurization of coal and petroleum (a bibliography with 
abstracts). Report for 1964-May 1976 (195 abstracts), 2:19157 
(NTIS/PS-76/0399) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/DRYING 
Drying of uranium-loaded cation exchange resin with microwave 
heating, 2:19346 (ORNL/TM-5508) 
RESONANCE ABSORPTION/DOPPLER BROADENING 
Investigations on the Doppler broadening of neutron resonance of 
hafnium, 2:19930 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE PARTICLES 
See also BARYON RESONANCES 
MESON RESONANCES 
PSI-3105 RESONANCES 
RESONANCE PARTICLES/S MATRIX 
S-matrix treatment of many overlapping resonances, 2:21150 
RESONANCE SCATTERING/S MATRIX 
S-matrix treatment of many overlapping resonances, 2:21150 
RESOURCE CONSERVATION/FEASIBILITY STUDIES 
Earth resources management for regional development. Final 
rt, 2:20379 (PB-250723) 
RESOURCE CONSERVATION/LEGISLATION 
Agricultural Resources Conservation Act of 1976. Report to 
accompany S. 2081, 2:20221 
RESOURCES 
See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
Energy perspectives 2 (Revised data on sources, supplies, reserves, 
consumption, etc.), 2:20274 (NP-21364) 
RESPIRATION/DAILY VARIATIONS 
Circadian regulation of respiration, glycogen, tyrosine 
aminotransferase, and biogenic amines in cultures of 
Tetrahymena pyriformis, 2:20903 (ANL-76-99) 





RESPIRATORS/PERFORMANCE / 


RESPIRATORS/PERFORMANCE 
Respirator cartridge efficiency studies. VIII. Summary and 
conclusions, 2:21032 
RESPIRATORS/REGULATORY GUIDES 
Manual of respiratory protection against airborne radioactive 
materials, 2:20681 (NUREG-0041(FINAL)) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM 
See also LUNGS 
RESPIRATORY SYSTEM/BIOLOGICAL MODELS 
wo retention function applied to icle size distribution 
ATORY S to emitted fl ashy, 2:21029 (UCRL-52135) 
RESPIRATOR SYSTEM DISEASES/DIAGNOSTIC 


Abas ee densitometer incorporating a Gd-153 source and 
CdTe detectors, 2:20946 (CONF-760539-) 
RETORTS/DESIGN 
Scale-up comparisons between 10-ton and 150-ton oil-shale batch 
retorts (Simulation of forward-combustion, modified in-situ 
a eee. 2:19293 (LERC/TPR-76/2) 
R OFITTING/REGULATIONS 
Building energy authority and “a survey: state activity. 
Final report, 2:20294 (PB-250858 
RHEINSBERG AKW1 REACTOR/PRIMARY COOLANT 
CIRCUITS 


— of primary circuit equipment using EDTA, 
1 
RHENIUM/CATHODE SPUTTERING 
Energy threshold of the ion component in cathode sputtering of 
heavy metals by Cs*, 2:20469 
RHENIUM/SUPERCONDUCTIVITY 
Superconductive transition temperature in rhenium and 
molybdenum films, 2:20525 
RHENIUM 185 TARGET/NEUTRON REACTIONS 
Neutron resonances in '**Re and '®7Re, 2:21183 
RHENIUM 187 TARGET/NEUTRON REACTIONS 
Neutron resonances in '**Re and '®’Re, 2:21183 
RHEUMATIC DISEASES/ETIOLOGY 
Protein adsorption to monosodium urate crystals: differential 
responses of human peripheral blood neutro ta) (Etiology of 
acute gouty arthritis), 2: :20936 (CONF-760674- 
RHO-765 RESONANCES/PARTICLE PRODUCTION 
Inclusive and semi-inclusive rho® production in mp p interactions 
at 147 GeV/c (Total cross sections, transverse momentum, 
branching ratios), 2:21126 
RHODAMINES/ENVIRONMENTAL TRANSPORT 
Dispersal of plutonium from an effluent pulse in the Great Miami 
eye gad tracer and ***Pu from Mound Lab.), 2:20889 (ANL- 
RHODE ISLAND/ENERGY 
Review of leading te a in energy data and modeling, 
2:20271 (IDOE-RS-76-0: 
RHODIUM ALLOYS/ FABRICATION 
Impact properties and fabricability of thin-walled capsules of Pt- 
30% Rh-8% W, 2:20490 (ORNL-5203) 
RHODIUM ALLOYS/IMPACT TESTS 
Impact properties and fabricability of thin-walled capsules of Pt- 
0% Rh-8% W, 2:20490 (ORNL-5203) 
RIBONUCLEIC ACID 
See RNA 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO BLANCO EVENT 
Project Rio Blanco, LLL technical studies, 2:20811 (TID-27214) 
RIO BLANCO EVENT/GROUND MOTION 
Ground motion and building damage from underground nuclear 
detonations, 2:20815 (UCRL-78745) 
RIO BLANCO EVENT/PERFORMANCE TESTING 
Project Rio Blanco: additional production testing and reservoir 
analysis, 2:20814 (UCRL-78744) 


A 
(Ribonucleic acid. * 
RNA/BIOSYNTHES 
Nucleic acids and Sate synthesizing mechanism in 
mitochondria. Progress report No. 12 (Tetrahymena, **P and 
14C tracer techniques), 2:20932 (TID-27199) 
ROADS/SOCIO-ECONOMIC FACTORS 
Revision, 2:20897 
ROCK DRILLING/DRILLING EQUIPMENT 
Design of a water jet drill for development of geothermal 
resources. Progress report, June 1, 1976-August 1, 1976, 2:19593 
(COO-2677-3) 
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Design of a bso jet drill for development of geothermal 

resources. Progress report, August 1, 1976-October 1, 1976, 

2:19595 (COO-2677-4) 
OCK MECHANICS 


Experimental investigation of cyclic stress-strain relations and 
ae crack propagation in rocks, 2:21034 (NP-21245) 
ROCKET ENGINES/REPAIR 
Electroforming repair of a nozzle approach section, 2:20466 
(SAND-76-8031) 
ROCKETS/NICKEL-CADMIUM BATTERIES 
Support devices for sounding rocket instrumentation systems. 
ones time delay and automatic test system, 2:20190 (AD-A- 


ROCKS 
See also RESERVOIR ROCK 
ROCKS/EXPLOSIVE FRACTURING 
Use of explosives in deep rock mining: in situ energy and mineral 
recovery, 2:21037 (UCRL-77721) 
ROCKY FLATS PLANT/RADIATION MONITORING 
Airborne 238Pu and 7°°Pu associated with the larger than 
“respirable” os particles at Rocky Flats during July 
1973, 2:20847 (BNWL-2119) 
ODENTS 


See also MICE 
RODENTS/IMMUNE REACTIONS 
Aging research, 2:20944 (ANL-76-99) 
RODENTS/LIFE SPAN 
Aging research, 2:20944 (ANL-76-99) 
ROTARY ENGINES/DESIGN 
Rotary piston combustion engine in trochoid construction, 2:20391 
Rotary Stirling engine (Patent), 2:20394 
Two-rotor engine (Patent), 2:20392 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
RUBIDIUM/X-RAY EMISSION ANALYSIS 
Elemental analysis of coal by a -induced x-ray emission 
analysis, 2: 19218 (CONF-760539-) 
RUBIDIUM CHLORIDES/LUMINESCENCE 
High-pressure luminescence studies of alkali-halide phosphors 
doped with Pb** and Sn** (Up to 140 kbar), 2:20618 
RUBIDIUM OXIDES/PHASE STUDIES 
Alkali oxide-tantalum, niobium and antimony oxide ionic 
— Final report, 1 Jan-31 Dec 1974, 2:20606 (N-75- 
1 


RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
ee REACTOR/COOLANT CLEANUP 


STEMS 
Escape of weakly radioactive steam from the clean up system of 
Gundremmingen nuclear power plant, 2:20108 
RWE-BAYERNWERK REACTOR/DISTRICT HEATING 
District heating of the places situated round the nuclear power 
undremmingen, 2:19662 (Juel-1283) 
REACTOR/REACTOR ACCIDENTS 
Accident at the Kernkraftwerk Gundremmingen, 2:20113 


SACCHAROMYCES CEREVISIAE/BIOLOGICAL RADIATION 
EFFECTS 


Near ultraviolet light inactivation of an energy-independent 
— transport system in Saccharomyces cerevisiae, 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
SAFEGUARDS/ACCURACY 
Methods of sample preparation and analysis for wide variations in 
materials types. A requirement for a national or an international 
safe laboratory, 2:19450 
SAFEGUARDS/MEASURING METHODS 
Some a! contributions ete the ne of instrumental 
techniques in safeguards, 2:1 
SAFEGU. /PLANNING 
Master plan, 2:19443 (ERDA-76/122) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY RODS 
See SCRAM RODS 
SALMON/BEHAVIOR 
Thermal discharge residence by Lake Michigan Salmonids, 
2:20892 (ANL-75-60(Pt.3)) 
SALMON/TEMPERATURE EFFECTS 
Thermal discharge residence by Lake Michigan Salmonids, 
2:20892 (ANL-75-60(Pt.3)) 
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SAMARIUM 152 TARGET/NEUTRON REACTIONS 
Direct excitation effects in **Sm, '7° 178 8° Hf and 18? 184 18 W due 
to inelastic scattering of “low-energy” neutrons, 2:21182 
(CONF-760715-P2) 
SAMARIUM OXIDES/PHASE STUDIES 
a Age americium oxides with threevalent metal oxides, 
SAMPLE CHANGERS/DEWARS 
Method of transferring irradiated samples in liquid helium, 2:20680 
SANDIA LABORATORIES/ EMERGENCY PLAN 
TA-V emergency Bo revision 3, 2:21031 (SAND-76-0385) 
SANDIA LABORATORIES/RESEARCH 


PROGRAMS 
Sandia Technology, 2:20621 (SAND-76-0264(Vol.2)(No.2)) 
SANDSTONES/ELECTRIC CONDUCTIVITY 
— =  eameaess interaction and its effect on Archie’s Law, 


SANDSTONES/ROCK-FLUID INTERACTIONS 
~— = eat cee interaction and its effect on Archie's Law, 
SAREF REACTOR/ENVIRONMENTAL EFFECTS 
Safety Research Experiment Facilities, Idaho National 
Engineering Laboratory, Idaho. Draft environmental statement 
R safety research facility), 2:20900 (ERDA-1552-D(Draft)) 
SAVANNAH RIVER PLANT/RADIATION MONITORING 
Releases of radioactivity at the Savannah River Plant, 1954-1975, 
2:20848 (DPSPU-75-25-1) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
Releases of radioactivity at the Savannah River Plant, 1954-1975, 
2:20848 (DPSPU-75-25-1) 
SCALING/MATHEMATICAL MODELS 
Modeling the temperature-d ent scale accumulation from 
eothermal brine, 2:19596 (UCRL-52145) 
SCANDIUM/BINDING ENERGY 
Core-electron bindin ——_ of the first thirty elements, 2:21094 
SCANDIUM/MAG: iC MOMENTS 
Theoretical determinations of magnetization densities and neutron 
magnetic form factors in metals, 2:20510 (CONF-760601-P2) 
‘AND GNETIC PROPERTIES 
Magnetic form factor of 3d and 4d paramagnetic metals, 2:20509 
(CONF-760601-P2) 
ANDIUM/MAGNETIZATION 
Theoretical determinations of magnetization densities and neutron 
magnetic form factors in metals, 2:20510 (CONF-760601-P2) 
SCAND OXIDES/PHASE STUDIES 
— americium oxides with threevalent metal oxides, 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCHMEHAUSEN-2 REACTOR/COOLING TOWERS 
Cooling tower consisting of a cable netting, 2:19741 
SCHOOL BUILDINGS/ENERGY CONSERVATION 
A market study of energy-related equipments for the commercial 
buildings sector: decision-makers, pe mF pment and 
marketing strategies. Final report, 2:20368 (PB-248618) 
Report to Iowa Energy Policy Council on —v audit tour of 
ndianola Jr. and Sr. high schools, Indianola, lowa, 2:20254 
(NP-21321) 
GRAPHY 
See SCINTISCANNING 
ANNING/IMAGES 
Coded aperture imaging in nuclear medicine: review and update, 
2:20937 (CONF-760539-) 
EVENT/GROUND MOTION 
Surface motion induced by nuclear explosions beneath Pahute 
Mesa. Part I. Halfbreak, Greeley, Scotch, Boxcar events, 
— 


Attenuation device for nuclear reactor control rods (Patent; 
LMFBR), 2:20001 
SCREENS/DESIGN 
Improvements in or relating to sieves (Patent), 2:19361 
CC DEVICES/MAGNETIC ENERGY STORAGE 
Energy storage, compression, and switching in a theta-pinch 
fusion test reactor, 2:21421 
SCYLLAC DEVICES/POWER SUPPLIES 
Im — and staging systems for a Scyllac Fusion Test Reactor, 
214 
SEALS/QUALITY CONTROL 
Improvement of spindle seals in reactor armatures and 
velopments to increase serviceability: a i results of 
the BMFT research project, 2:19887 (AED-Conf-76-050-015) 
SEAWATER 
Extraction of uranium from sea-water, 2:19328 
SEAWATER/DESALINATION 
Parametric study and preliminary evaluation of reverse osmosis 
for seawater desalination, 2:20631 (ORNL/TM-5231) 


SHIELDS/REMOTE HANDLING / 


SECURITY SEALS 
Application of tamper-resistant identification and sealing 
techniques for safe; 2:19453 
" Modeling of tathscettering Guana cay eodimemt pagal 
ing o ttering gamma ray sediment gages, 2:20785 
(CONF: 760839.) oe 
SEDIMENTS/GEOLOGY 
Waste storage potential of Triassic basins in southeast United 
States, 2:19430 (Y/OWI/SUB-7009/2) 
IEDIMENTS/MEASURING METHODS 
Multielements particle size analysis by means of energy dispersive 
x-ray fluorescence with the aid of sedimentation, 2:2086. 
(CONF-760539-) 
SEDIMENTS/NUCLEAR REACTION ANALYSIS 
Two specialized delayed-neutron detector designs for assays of 
fissionable elements in water and sediment samples, 2:20623 
SEDIMENTS/PARTICLE SIZE 
Multielements particle size analysis by means of energy dispersive 
x-ray fluorescence with the aid of sedimentation, 2:20863 
(CONF-760539-) 
IMENTS/POROSITY 
a Me monitoring of sediment samples, 2:20862 (CONF- 
SEDIMENTS/RADIATION MONITORING 
Analysis of low radioactivity level environmental samples, 2:20860 
(CONF-760539-) 
SEISMIC DETECTORS/DATA PROCESSING 
——- processing of seismic signals in noise for improved time 
° 


arrival and amplitude estimates (For monitoring in situ coal 


ification process), 2:19185 (SAND-76-0553) 
SELENIUM/HEALTH HAZARDS 


Health effects of selenium, 2:21027 (PB-250568) 
SELENIUM/X-RAY EMISSION ANALYSIS 
Elemental analysis of coal by proton-induced x-ray emission 
analysis, 2:19218 (CONF-760539-) 
SELF-POWERED NEUTRON DETECTORS/SENSITIVITY 
et neutron detector (Patent;PWR ex-core detector), 


SEMICONDUCTOR DETECTORS 
See also SI SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS/EFFICIENCY 
Efficiency calibration of semiconductor spectrometers: techniques 
and accuracies, 2:20757 (CONF-760539-) 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIALS/ELECTRONIC STRUCTURE 
Electronic structure of metals and semiconductors: bulk, surface, 
and interface properties, 2:20605 (LBL-5493) 
SEMICONDUCTOR MATERIALS/SUPERCONDUCTIVITY 
Superconductivity of polar multi-valley semiconductors and 
semimetals, 2:21229 
SEMIMETALS 
See also ARSENIC 
BORON 
SELENIUM 
SILICON 
TELLURIUM 
SEMIMETALS/SUPERCONDUCTIVITY 
Superconductivity of polar multi-valley semiconductors and 
semimetals, 2:21229 
SEWAGE 
See LIQUID WASTES 
GALAXIES/VARIATIONS 
Time scale of optical variability of galaxy nuclei as a function of 
their luminosity and mass, 2:21069 
THS (FUEL) 


See FUEL CANS 
SHEETS/ELECTRIC IMPEDANCE 
Computer modeling technique for electrically conductive objects, 
2:21233 (SAND-76-0503) 
SHELL MODELS 
Spectrum fluctuations and the statistical shell model (Review), 
2:21192 (CONF-760715-P1) 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING 
Formulary for neutron propagation in sodium-steel media for the 
fast reactor shields, 2:19762 (CEA-CONF-3374) 
Shielding technique for regions with radioactive radiation 
(Patent), 2:20126 
ING MATERIALS 


a and chemical tests on some reactor shield concretes, 
2:19915 


See also BIOLOGICAL SHIELDS 
SHIELDS/REMOTE HANDLING 
Device for vertically positioning a nuclear-reactor shield (Patent), 
2:19920 





SHIFT PROCESSES/CATALYSTS / 


SHIFT PROCESSES/CATALYSTS 
Scientific resources relevant to the catalytic —- in the 
conversion of coal. Final report, 2:19174 (FE-2017-1) 
SHIP PROPULSION REACTORS 
See also OTTO HAHN REACTOR 
Compact nuclear steam generation system for marine propulsion 
and industrial applications, 2:19702 
Nuclear propulsion for merchant ships, 2:19705 
SHIP PROPULSION REACTORS/CONDENSATION 
CHAMBERS 
Pressure suppression experiments in the PSS test rig of the GKSS, 
2:20045 (GKSS-75/E/23) 
SHIPS 
See also SUBMARINES 
SHIPS/ENERGY CONSUMPTION 
Transportation energy conservation data book: supplement I, 
2:20255 (ORNL-5232(Suppl.1)) 
SHIPS/LIQUID WASTES 
Oily v4 water treatment with a tubular ultrafiltration system, 
2192 


SHOCK ABSORBERS/FAILURES 

Analysis of abnormalities of snubbers in nuclear-reactor service 

(Report 1), 2:19896 (ORNL/NUREG/TM-S3) 
SHOCK TUBES/USES 

Simulated nuclear blast testing for aircraft segments, 2:20817 

(SAND-76-0264(Vol.2)(No.2)) 
SHOCK WAVES/TURBULENCE 
Front structure of a magnetoacoustic normal shock wave in a 
turbulent plasma. II, 2:21368 
SHOES 
See CLOTHING 
SI SEMICONDUCTOR DETECTORS/CALIBRATION 

X-ray detector calibrations in the 183- to 932-eV energy range, 
2:20767 (UCRL-78616) 

SI SEMICONDUCTOR DETECTORS/X-RAY DETECTION 

Soft x-ray detection with charge coupled devices, 2:21275 
(CONF-760539-) 

SILANES/CHEMICAL REACTION YIELD 

Radiation-induced formation of hydrogen and deuterium 

compounds in silica as observed by Raman scattering, 2:20650 
SILICA/CHEMICAL RADIATION EFFECTS 

Radiation-induced formation of hydrogen and deuterium 

compounds in silica as observed by Raman scattering, 2:20650 
SILICA/DEPOSITION 

Modeling the temperature-dependent scale accumulation from 

geothermal brine, 2:19596 (UCRL-52145) 
SILICON/CHARGE CARRIERS 

Effects of processing on the carrier lifetime in silicon solar cells, 

2:19533 (N-75-31572) 
SILICON/CHEMICAL PREPARATION 

Semiconductor grade, solar silicon purification project. Technical 
quarterly report No. 3, July 1, 1976-September 30, 1976, 2:19525 
(ERDA/JPL/954442-76/3) 

SILICON/CRYSTAL GROWTH 

Continuous silicon solar cells. Final report, 1 Apr 1973-28 Feb 
1975, 2:19537 (PB-247228) 

Design, fabrication and test of prototype furnace for continuous 
Sos of wide silicon ribbon. Interim report, 2:19536 (N-76- 

Heat Exchanger-Ingot Casting/Slicing Process. Silicon sheet 
growth development for the large area silicon sheet task of the 
Low Cost Silicon Solar Array Project. Fourth quarterly 
progress report, June 19, 1976-September 24, 1976, 2:19521 
(ERDA/JPL/954373-76/4) 

Laser-zone growth in a Ribbon-to-Ribbon (RTR) process, silicon 
sheet growth development for the large area silicon sheet task 
of the Low Cost Silicon Solar Array Project. Technical annual 
report. Motorola report No. 2256/3. 2:19523 (ERDA/JPL/ 
954376-76/3) 

Low cost silicon solar array project. Task I. Establishment of the 
feasibility of a process capable of low cost, high volume 
production of silane, SiHs. Annual report, 2:19517 (ERDA/ 
JPL/954334-76/3) 

Semiconductor grade, solar silicon purification project. Technical 

quarterly report No. 3, July 1, 1976-September 30, 1976, 2:19525 
(ERDA/JPL/954442- 76/3) 

Silicon material task. Part III. Low-cost silicon solar array 

yg Quarterly report No. 3, 2:19524 (ERDA/JPL/954412- 


Silicon sheet growth by the Inverted Stepanov Techniqu 
Quarterly report No. 2, annual report, 2:19526 (ERDA/JPL/ 
954465-76/2) 

Web-dendritic ribbon growth. Annual report, October 1, 1975- 
oust 31, 1976, 2:19518 (ERDA/JPL/ PL/954344-76/3) 

N/CUTTING 


Sielicing of silicon into sheet material. Silicon sheet growth 
development for the large area silicon sheet task of the Low 
Cost Silicon Solar Array Project. First ann uary 9, 
1976-September 19, 1976, 2: 19522 (ERDAJIPLbs4374.76/33 
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SILICON/DIFFUSION LENGTH 
Effects of processing on the carrier lifetime in silicon solar cells, 
2:19533 {N.75- 31572) 
SILICON/ELECTRICAL PROPERTIES 
Continuous silicon solar cells. Final report, 1 Apr 1973-28 Feb 
1975, 2:19537 (PB-247228) 
SILICON/ELECTRONIC STRUCTURE 
Electronic structure of metals and semiconductors: bulk, surface, 
and interface a poopesies, 2 2:20605 (LBL-5493) 
SILICON/ION 
Versatile computational ca a apebilit for ion-solid interactions, 
2:21089 (SAND-76-02: 01.2)(No.2)) 
SILICON/MECHANICAL PROPERTIES 
Continuous silicon solar cells. Final report, 1 Apr 1973-28 Feb 
1975, 2:19537 (PB-247228) 
SILICON/MINERAL CYCLING 
Biological utilization and regeneration of silicon in Lake 
Michigan, 2:20881 (ANL-75-60(Pt.3)) 
SILICON/PHYSICAL PROPERTIES 
Low cost silicon solar array project. Task I. Establishment of the 
feasibility of a process capable of low cost, high volume 
pete of silane, SiH;. Annual report, 2:19517 (ERDA/ 
PL/954334-76/3) 
SILICON/PRODUCTION 
Semiconductor grade, solar silicon ae ee project. Technical 
uarterly report No. 3, July 1, 1976-September 30, 1976, 2:19525 
RDA/JPL/954442- 76/3) 
SILICON/ROLLING 
Hot forming of silicon sheet, silicon sheet growth development for 
the large area silicon sheet task of the low cost silicon solar 
array pe. Quarterly report No. 2, June 18, 1976-September 
24, 1976, 2:19527 (ERDA/ PL/954506-76/2) 
SILICON/VACANCIES 
Electronic structure of metals and semiconductors: bulk, surface, 
and interface properties, 2:20605 (LBL-5493) 
SILICON/X-RAY EMISSION ANALYSIS 
Elemental analysis of coal by Y pr roton-induced x-ray emission 
analysis, 2:19218 (CONF-760539-) 
SILICON/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
SILICON ALLOYS/ELASTICITY 
Elastic constants and electrical resistivity of FesSi (4.2°K to room 
oy 2:20505 
SILICON ALLOYS/ELECTRIC CONDUCTIVITY 
Elastic ——_ and electrical resistivity of FesSi (4.2°K to room 
temp), 2:2050 
SILICON’ ALLOYS/SCREW DISLOCATIONS 
In situ observation by the high-voltage electron microscope of 
dynamic dislocation behaviour in the processes of tensile 
deformation and fatigue, 2:20481 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES/ION IMPLANTATION 
ay ae ape drogen in CVD SisN,: dependence on 
NHs/SiH, ratio and on annealing (H and D implants at 20 keV), 
2:20591 (SAND-76-5357) 
SILICON SOLAR CELLS/COATINGS 
Phase I of the automated array assembly task of the low cost 
silicon solar array project. Technical quarterly report No. 3, 
2:19520 (ERDA/JPL/954363-76/3) 
SILICON SOLAR CELLS/COST 
Continuous silicon solar cells. Final report, 1 Apr 1973-28 Feb 
1975, 2:19537 (PB-247228) 
Low-Cost Silicon Solar 2198 pre oject (LSSA). Quarterly report, 
a 1976-June 1976, 2:1951 “1 uli 1012-76/6) 
SILI SOLAR CELLS/E 


Continuous silicon solar calls 1 Fins a 1 Apr 1973-28 Feb 
1975, 2:19537 (PB-247228) 
SILICON SOLAR CELLS/ELECTRIC CONTACTS 
Automated array assembly. Quarterly report No. 3, July 1, 1976- 
tember 30, 1976, 2:19519 tape PL/954352-76/3) 
SILICON SOLAR CELLS CAL PROPERTIES 
Laser-zone growth in a Ribbon-to-Ribbon (RTR) process, silicon 
sheet growth development for the large area silicon sheet task 
of the Low Cost Silicon Solar Array Project. Technical annual 
Serie report No. 2256/3, 2:19523 (ERDA/JPL/ 
SILICON SOLAR CELLS/FABRICATION 
Continuous silicon solar cells. Final report, 1 Apr 1973-28 Feb 
1975, 2:19537 (PB-247228) 
Design optimization of silicon solar cells for concentrated- 
— t, high-temperature applications, 2:19538 (SAND-76- 


Effects of processing on the carrier lifetime in silicon solar cells, 
2:19533 (N-75-31572) 
SILICON SOLAR CELLS/PERFORMANCE 
Design optimization of silicon solar cells for concentrated- 
S068” high-temperature applications, 2:19538 (SAND-76- 





APR. 30, 1977 


SILICON SOLAR CELLS/PRODUCTION 
Low-Cost Silicon Solar Array project (LSSA). Quarterly report, 
April 1976-June 1976, 2:19515 (ERDA/JPL/1012-76/6) 
SILT. IOACTIVITY 
Application of gamma-ray spectroscopy in environmental 
monitoring, 2:20861 (CONF-760539-) 
SILVER/PIONIC ATOMS 
New determination of the 7p mass from pionic-atom transition 
energies, 2:21128 
ILVER ALLOYS/SUPERCONDUCTIVITY 
Evidence of the effect of particle production on flux pinning of 
vortices in superconducting Al-13 at.% Ag, 2:20521 
SILVER-CADMIUM BATTERIES/ANODES 
Method for making nickel and cadmium electrodes for batteries 
(Patent), 2:20195 
SILVER-ZINC BATTERIES/COMPARATIVE EVALUATIONS 
Lightweight laser designator battery evaluation tests. Final report, 
2:20189 (AD-A-019511) 
SILVER-ZINC BATTERIES/DESIGN 
Cell with circulating electrolyte (Patent; primarily for Zn/air 
batteries, but adaptable to other types), 2:20186 
SIMULATORS 
See also REACTOR SIMULATORS 
SIMULATORS/INSPECTION 
Infrared inspection and characterization of fuel-pin simulators, 
2:19956 (ORNL/NUREG/TM-55) 
SITE SELECTION/CONSTRUCTION 
Zarnowiec: the first Polish nuclear power plant, 2:19695 
SITE SELECTION/SOCIO-ECONOMIC FACTORS 
Socioeconomic impacts of nuclear power plant siting: a case stud 
of two New England communities, 2:20010 (CONF-760855-1) 
SKELETON/GRO 
Effect of hydrocortisone on total body calcium in rats (*7Ca and 
®5Sr tracer techniques), 2:20934 
SKELETON/RADIONUCLIDE KINETICS 
Distribution of injected **Ra and ®Sr in the beagle skeleton, 
2:21016 
SKIN/CARCINOGENESIS 
Inherited DNA repair defects in H. sapiens: their relation to uv- 
associated processes in xeroderma pigmentosum, 2:2 
SKIN/NEOPLASMS 
Carcinogenesis (Uv radiation, gamma radiation, neutrons), 2:20995 
(ANL-76-99) 
SKIN/RADIOSENSITIVITY 
Xeroderma pigmentosum: damage to DNA is involved in 
carcinogenesis (Studies in cultured human xeroderma 
pigmentosum cells), 2:20883 (BNL-21779) 
SLAGS/CORROSIVE EFFECTS 
Materials Science Division coal technology seventh quarterly 
report, April-June 1976 (Gasification plant materials), 2:19165 
(ANL-76-111) 
SLIGHTLY ENRICHED URANIUM 
(0 - 5 per cent.) 
SLIGHTLY ENRICHED URANIUM/AVAILABILITY 
Supply of the Federal Republic of Germany with enriched 
uranium, 2:19391 
SLUGS (FUEL) 
See FUEL RODS 
SNR-1 REACTOR 
Benelux-German fast reactor programme, 2:19806 
Progress report on the nuclear power station at Kalkar and 
planning procedures for the SNR-2 reactor, 2:19808 
SNR-1 REA\ IR/CONSTRUCTION 
SNR-300 construction progress and follow-on activities. Status 
report of the Fast Breeder Project, Utrecht, Netherlands, 
2:19809 
SNR-1 REACTOR/FIRES 
Aerosol generation and filter behaviour in sodium fires, 2:20083 
(KFK-2202) 
SNR-1 REACTOR/FISSION PRODUCT RELEASE 
Activity release during accident of the SNR. Survey and state of 
knowledge, 2:20054 (AED-Conf-76-167-002) 
SNR-1 REACTOR/REACTOR PROTECTION SYSTEMS 
Non-availability and reliability of BESSY. An analysis of the 
SNR-300 fuel element protection system, 2:20112 
SNR-1 REACTOR/SAFEGUARDS 
Safeguards system for the LMFBR prototype power plant SNR- 
300 (KKW Kalkar), 2:19798 
SNR-2 REACTOR 
Progress report on the nuclear = station at Kalkar and 
planning procedures for the SNR-2 reactor, 2:19808 
SNR-2 REA R/DESIGN 
Design studies for the SNR-2 reactor core, 2:19807 
SOD ILING DETECTION 
Electroacoustic converter with magnetostrictive elements (Patent; 
LMFBR), 2:19795 
Fast CAMAC based data acquisition and processing system for a 
local boiling experiment in sodium, 2:19769 (EUR-5485) 


SOILS/RADIONUCLIDE MIGRATION / 


SODIUM/COMBUSTION PRODUCTS 
Environmental contamination from radioactive sodium burning in 
nuclear power stations, 2:20852 
SODIUM/CORROSIVE EFFECTS 
Coexistence of new metals with liquid alkali metals. II. Problems 
of liquid sodium for nuclear reactors, 2:1978 
Influence of chemical environment on high-temperature 
mechanical properties, 2:19913 
Mechanical properties test data for structural materials. ett 
poms rt for period ending October 31, 1976 , 2:20460 
fo NL-5237) 


Sodium Technology Program component materials compatibility. 
Quarter — report for period ending July 31, 1976, 
2:20551 (WA NA.3045.37) 

SODIUM/FIRES 
Aerosol praceien and filter behaviour in sodium fires (LMFBR), 
(KFK-2202) 


2:2008 
D) NT INTERACTIONS 
Preliminary results on a contact between 4kg of molten UO, and 
liquid sodium, 2:19765 (CEA-CONF-347 
SOD CHING 
Leaching rates of several cations from soils by simulated rainwater 
(Acid rain), 2:21022 (ANL-75-60(Pt.3)) 
SODIUM/PURIFICATION 
Coexistence of new metals with liquid alkali metals. II. Problems 
of liquid sodium for nuclear reactors, 2:19788 
Process for purification of sodium (Patent), 2:20632 
SODIUM/SOLVENT PROPERTIES 
Theory of hydrogen in liquid and solid metals (Solvation energy; 
poet a a. 2:20507 (AERE-TP-644) 
SODIUM/VOID COEFFICIENT 
Critical experiments and analysis nineteenth quarterly report, 
April-June 1976 (LMFBR), 2:19770 (GEAP-13771-19) 
SODI “RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
SODIUM ALLOYS/CRYSTAL STRUCTURE 
Behavior of the alkali metals as semimetals. XI. The crystal 
structure of NaSi and NaGe, 2:20480 (BNWL-tr-216) 
SODIUM BROMIDES/LUMINESCENCE 
High-pressure luminescence studies of alkali-halide phosphors 
oped with Pb** and Sn** (Up to 140 kbar), 2:20618 
SODI CHLORIDES/L CE 
High-pressure luminescence studies of alkali-halide phosphors 
— with Pb** and Sn** (Up to 140 kbar), 2:20618 
SODI IODIDES/LUM. iCE 
Se luminescence studies of alkali-halide phosphors 
0} with Pb** and Sn** (Up to 140 kbar), 2:20618 
SODI OXIDES/FILTRATION 
— of sodium oxide aerosols by multilayer sand bed filters, 
SODIUM OXIDES/PHASE STUDIES 
Alkali oxide-tantalum, niobium and antimony oxide ionic 
io Final report, 1 Jan-31 Dec 1974, 2:20606 (N-75- 
1 
SODIUM SILICIDES/CRYSTAL STRUCTURE 
Behavior of the alkali metals as semimetals. XI. The crystal 
structure of NaSi and NaGe, 2:20480 (BNWL-tr-216 
SODIUM URANATES/BIOCHEMICAL REACTION KINETICS 
Protein adsorption to monosodium urate crystals: differential 
responses of human peripheral blood ote (Etiology of 
acute gouty arthritis), 2:20936 (CONF-760674-1) 
SODIUM.SULFUR BATTERIES/CATHODES 
battery or cell with dual electrode (Patent; alkali 
metal/S, usually Na/S), 2:20187 
SODIUM-SULFUR BATTERIES/DESIGN 
Energy conversion devices with improved electrode shapes 
(Patent), 2:20185 
battery or cell with dual electrode (Patent; alkali 
metal/S, usually Na/S), 2:20187 
SODIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
Sodium/sulfur advanced batteries, 2:20399 (ERDA-76-136) 
SOILS/ION EXCHANGE 
Exchange of interlayer cations in micaceous minerals. Final 
rt, February 1, 1967-August 31, 1976, 2:20630 (COO-1680- 


23 
SOILS/LEACHING 
Leaching rates of several cations from soils by simulated rainwater 
(Acid rain), 2:21022 vont lS en foe 
SOILS/RADIATION MONITORING 
Analysis of low radioactivity level environmental samples, 2:20860 
(CONF-760539-) 
say ne age pga : : - 
pplication o “ray spectroscopy in environmen 
monitori £20861 (CONF-760539-) 
SOILS/RADIONUCLIDE MIGRATION 
Radionuclide eery — os —s canyon et ont 
ighboring soi hazards from long-time buried 
~ oe process equipment), 2:20866 (DP-1446) 
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SOLAR AIR CONDITIONERS 

Solar heating and — technical data and systems analysis. 

Progress report, Oct 1974-Aug 1975, 2:19546 (N-76-15587) 
SOLAR AIR CONDITIONERS/OPERATION 

Performance of an air-cooled ammonia-water absorption air 

conditioner at low generator temperatures, 2:19545 (LBL-5224) 
SOLAR AIR CONDITIONERS/PERFORMANCE 

Performance of an air-cooled ammonia-water absorption air 

conditioner at low generator temperatures, 2:19545 (LBL-5224) 
SOLAR AIR CONDITIONING/ECONOMICS 

Solar heating and cooling: technical data and systems analysis. 

Progress report, Oct 1974-Aug 1975, 2:19546 (N-76-15587) 
SOLAR AIR CONDITIONING/PLANNING 

Solar heating and cooling: technical data and systems analysis. 
Presentation charts (briefing to NASA, 17 September 1975). 
Interim status report, Oct 1974-Aug 1975, 2:19547 (N-76-15588) 

SOLAR ASSISTED HEAT PUMPS/DESIGN 

Solar heat pump integrated heat recovery: energy conservation 

for new hospitals, 2:19549 
SOLAR ASSISTED HEAT PUMPS/OPERATION 

United States special format report: report of the Phoenix 
Corporation, city of Colorado Springs Solar Heating Project, 
2:19548 (SE-4578-76/1) 

SOLAR ASSISTED HEAT PUMPS/PERFORMANCE 

United States special format report: report of the Phoenix 
Corporation, city of Colorado Springs Solar Heating Project, 
2:19548 (SE-4578-76/1) 

SOLAR CELL ARRAYS 

Charge-exchange plasma generated by an ion thruster. Annual 
report, 1 Jul 1974-30 Jun 1975, 2:19531 (N-75-29175) 

Mission roles for the solar electric propulsion stage with the space 
transportation system, 2:19529 (N-75-29170) 

SOLAR CELL ARRAYS/ADHESIVES 

Investigation of test methods, material properties and processes 
for solar cell encapsulants. First quarterly progress report 
March 12-August 12, 1976, 2:19528 (ERDA/JPL/954527- 16/ 1) 

SOLAR CELL ARRAYS/COST 

Automated array assembly. Quarterly report No. 3, July 1, 1976- 
September 30, 1976, 2:19519 (ERDA/JPL/954352-76/3) 

Phase I of the automated array assembly task of the low cost 
silicon solar array project. Technical quarterly report No. 3, 
2:19520 (ERDA/JPL/954363-76/3) 

SOLAR CELL ARRAYS/COVERINGS 

Investigation of test methods, material properties and processes 
for solar cell encapsulants. First quarterly progress report, 
March 12-August 12, 1976, 2:19528 (ERDA/JPL/954527-76/1) 

Studies of encapsulation materials for terrestrial photovoltic 
arrays. Forth quarterly progress report, June 16, 1976- 
September 15, 1976, 2:19516 (ERDA/JPL/954328-76/3) 

SOLAR CELL ARRAYS/ELECTRICAL PROPERTIES 

— 15-kV high-voltage solar array facility, 2:19535 (N-76- 

16622 


SOLAR CELL ARRAYS/FABRICATION 
Automated array assembly. Quarterly report No. 3, July 1, 1976- 
September 30, 1976, 2:19519 (ERDA/JPL/954352-76/3) 
Phase I of the automated array assembly task of the low cost 
silicon solar array project. Technical quarterly report No. 3, 
2:19520 (ERDA/JPL/954363-76/3) 
SOLAR CELL ARRAYS/ORIENTATION 
Experimental work on the use of memory alloy NiTi as drive for 
— of antennas and solar cell arrays, 2:19568 (N-76- 


SOLAR CELL ARRAYS/RADIANT FLUX DENSITY 
Design optimization of silicon solar cells for concentrated- 
— high-temperature applications, 2:19538 (SAND-76- 
8) 


SOLAR CELL ARRAYS/RESEARCH PROGRAMS 
Low-Cost Silicon Solar Array project (LSSA). Quarterly report, 
April 1976-June 1976, 2:19515 (ERDA/JPL/1012-76/6) 
LAR CELLS 


See also SILICON SOLAR CELLS 
SOLAR CELLS/EFFICIENCY 
A theoretical study of heterojunction and graded band gap type 
solar cells. Semiannual status report, 2:19532 (N-75-31569) 
Solar cells for terrestrial applications. Final technical report, 1 Jun 
1974-31 May 1975, 2:19534 (N-76-15589) 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/BIBLIOGRAPHIES 
Solar energy collectors and concentrators (citations from the 
Engineering Index data base). Report for 1970-Apr 1976, 
2:19574 (NTIS/PS-76/0394) 
SOLAR COLLECTORS/CORROSION 
Corrosion protection for solar systems: methods of eliminating an 
old problem applied to solar components, 2:19577 
COLLECTORS/COST 


Application of solar energy to the dehydration of alfalfa, 2:19554 
(CONF-760655-) 
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SOLAR COLLECTORS/PERFORMANCE TESTING 
Standardized performance tests of collectors of solar thermal 
energy: prototype moderately concentrating grooved collectors, 
2:19571 (N-76-16620) 
SOLAR COLLECTORS/SPECTRALLY SELECTIVE SURFACES 
Properties and composition of electroplated black chrome, 2:19576 
(SAND-76-5652) 
SOLAR COLLECTORS/THERMAL EFFICIENCY 
Conversion of solar energy into heat, 2:19570 (CEA-CONF-3402) 
SOLAR CONCENTRATORS/BIBLIOGRAPHIES 
Solar energy collectors and concentrators (citations from the 
Engineering Index data base). Report for 1970-Apr 1976, 
2:19574 (NTIS/PS-76/0394) 
SOLAR CONCENTRATORS/DESIGN 
Solar concentrating system for textile drying, 2:19566 (CONF- 
760655- 


SOLAR CONCENTRATORS/EFFICIENCY 
Application of solar energy to the supply of hot water to 
manufacture cement blocks, 2:19562 (CONF-760655-) 
SOLAR CONCENTRATORS/PERFORMANCE 
Low cost, light weight solar concentrator system for process heat, 
2:19555 (CONF-760655-) 
SOLAR CONCENTRATORS/SOLAR CELL ARRAYS 
Design optimization of silicon solar cells for concentrated- 
= high-temperature applications, 2:19538 (SAND-76- 
8 


SOLAR COOLING SYSTEMS 
See SOLAR AIR CONDITIONERS 
SOLAR DRYERS/DESIGN 

Application of es energy to the food drying industry, 2:19551 
(CONF-760655-) 

Application of solar energy to the dehydration of alfalfa, 2:19554 
(CONF-760655-) 

Design, testing, and evaluation of the application of solar energy 
to dehydrate onions at Gilroy Foods, Inc., California, 2:19553 
(CONF-760655-) 

Kiln drying of lumber using solar energy as the primary heat 
source, 2:19550 (CONF-760655-) 

Soybean drying using heat from solar energy, 2:19552 (CONF- 

760655- 


SOLAR DRYERS/MEETINGS 

Proceedings of the solar industrial process heat workshop, College 

Park, Maryland, June 28-29, 1976, 2:19557 (CONF-760655-) 
SOLAR DRYERS/PERFORMANCE 

Low cost, light weight solar concentrator system for process heat, 
2:19555 (CONF-760655-) 

SOLAR DRYERS/PERFORMANCE TESTING 

Design, testing, and evaluation of the application of solar energy 
to dehydrate onions at Gilroy Foods, Inc., California, 2:19553 
(CONF-760655-) 

SOLAR DRYING/ECONOMICS 

Application of solar energy to the food drying industry, 2:19551 
(CONF-760655-) 

SOLAR DRYING/MEETINGS 

Proceedings of the solar industrial process heat workshop, College 
Park, Maryland, June 28-29, 1976, 2:19557 (CONF-760655-) 

SOLAR ELECTRIC PROPULSION 

Charge-exchange plasma generated by an ion thruster. Annual 
report, 1 Jul 1974-30 Jun 1975, 2:19531 (N-75-29175) 

Mission roles for the solar electric propulsion stage with the space 
transportation system, 2:19529 (N-75-29170) 

SOLAR ELECTRIC PROPULSION/CONTROL SYSTEMS 

Low cost computer subsystem for the solar electric propulsion 

stage (SEPS), 2:19530 (N-75-29174) 
SOLAR ENERGY/BUDGETS 

Authorizing appropriations for the Energy Research and 
Development Administration. Conference report to accompany 
H.R. 13350, 2:20227 

SOLAR ENERGY/FEASIBILITY STUDIES 

Potential of natural energy sources, 2:20316 

SOLAR ENERGY/REGULATIONS 

Building energy authority and regulations survey: state activity. 
Final report, 2:20294 (PB-250858) 

SOLAR ENERGY CONVERSION/PLANNING 

NASA and the now syndrome, 2:19514 (N-76-19006) 

SOLAR ENERGY CONVERSION/THERMAL EFFICIENCY 

Conversion of solar energy into heat, 2:19570 (CEA-CONF-3402) 

SOLAR FLARES 

Spectral correlations between solar flare radio bursts and 

associated proton fluxes. II, 2:21063 (AD-A-019109) 
SOLAR FLARES/DATA 

Experimental ~+ solar flare indices for certain flares, 
1970-1974, 2:21065 (PB-247916-52/SL) 

Geopole Observatory data, 1 Jul 1974-30 Jun 1975 and winter 
season special event data, 1973-1974 and 1974-1975, 2:21080 
(AD-A-017603) 

SOLAR HEAT ENGINES 
See also NITINOL HEAT ENGINES 





APR. 30, 1977 


= HEAT capone sap gta“ : | (s 
ar irrigation pro; 2:195 AND-76-0594) 
SOLAR H TING SYSTEMS’ 
Solar heating and at 874: technical data and systems anal 
ona ten ress re a“ Oct 1974-Aug 1975, 2: 13548 (NTO 13387) 
EA T STORA 
Soler pel. sbeystems emp —— Soe crema ae sink materials. 
Final projec tember 18, 1974-March 18, 1976, 
2:19513 SF ANN/ E/C-906/76/ 1) 
SOLAR PONDS/OPERATION 
Shallow solar ponds for industrial process heat: the ERDA- 
SOHIO a are. 2:19563 (CONF-760655-) 
SOLAR PO ROCESS HEAT 
Shallow solar ponds for industrial process heat: the ERDA- 
SOHIO project, 2:19565 (CONF-760655-) 
== ni s/s -- ALINITY 
ar pond stability ex ents, 2:19556 (BNWL-SA-5929) 
SOLAR PONDS/ST. ABILITY 
Solar pond stability experiments, 2:19556 (BNWL-SA-5929) 
SOLAR PROTONS/FLUX DENSITY 
Spectral correlations between solar flare radio bursts and 
associated proton fluxes. II, 2:21063 (AD-A-019109) 
SOLAR RADIATION/RADIATION DETECTION 
Mapping x-ray heliometer for Orbiting Solar Observatory-8. Final 
rt, 2:20765 (N-76-15260) 
so RADIO BURSTS/SPECTRA 
Spectral correlations between solar flare radio bursts and 
associated proton fluxes. II, 2:21063 (AD-A-019109) 
SOLAR SEA POWER PLANTS/ECONOMICS 
Investigation of competitive arrangements, 400-MW ocean 
thermal differences power plant, for the United States’ southeast 
coast development site, 2:19543 (PB-246752) 
SOLAR SEA POWER PLANTS/FEASIBILITY STUDIES 
Investigation of competitive arrangements, 400-MW ocean 
thermal differences power plant, for the United States’ southeast 
coast development site, 2:19543 (PB-246752) 
SOLAR SPACE HEATING/ECONOMICS 
Solar heating and cooling: technical data and systems analysis. 
Progress report, Oct 1 74-Au sant 2:19546 (N-76-15587) 
SOLAR SPACE HEATING/P 
Solar heating and cooling: rhe Ne vod and systems analysis. 
Presentation charts (briefing to NASA, 17 September 1975). 
Interim status report, Oct 1 “ge 1975, 2:19547 (N-76-15588) 
SOLAR THERMAL POWER P /ECONOMICS 
a energy sytems odontal applications, 2:19539 (CONF- 
760655- 
SOLAR THERMAL POWER PLANTS/TECHNOLOGY 
ASSESSMENT 
Perspectives in energy: 1976, 2:20202 (CES-17) 
SOLAR WATER HEATERS/CORROSION 
Corrosion protection for solar systems: methods of eliminating an 
old problem applied to solar components, 2:19577 
SOLAR WATER HEATERS/COST 
SAGE: solar assisted gas energy, 2:19567 (PB-246044) 
Solar heated textile process water: a feasibility evaluation, 2:19560 
(CONF-760655-) 
SOLAR WATER HEATERS/DESIGN 
Application of solar energy to the supply of hot water for can 
washing at Campbell Soup Company, 2:19561 (CONF-760655-) 
Application of solar energy to the supply of hot water to 
manufacture cement blocks, 2: 195¢2 (CONF-760655-) 
Demonstration of a solar ener BP vcosss) hot water system for the 
textile industry, 2:19563 (C 760655-) 
at system for textile drying, 2:19566 (CONF- 


SOLAR WATER HEATERS/EFFICIENCY 
SAGE: solar assisted gas a % = sie — 
SOLAR WATER HEA ON 
Application of solar energy <7 = lao of hot water for can 
washing at Campbell Sou ab be m A 2:19561 (CONF-760655-) 
SOLAR WATER H (EETIN 
Proceedings of the solar industrial process heat worksho oP College 
Park, Maryland, June 28-29, 1976, ee (CONF-760655-) 
SOLAR WATER HEATERS/PERFORMANCE 
Demonstration of a solar ener, bpm rocess hot water system for the 
textile industry, 2:19563 (C 760655-) 
Survey of the applications of solar foot energy to industrial 
process heat, 2:19558 (CONF-760655 
Survey of the applications of solar thermal ener; y systems to 
industrial process heat, 2:19559 (CONF-760655-) 
SOLAR WATER HEATERS/PROCESS HEAT 
Application of solar —- to the supply of hot water for can 
washing at Campbell Soup Company, 2:19561 (CONF-760655-) 
APRON? of cnessy energy or laundry process services, 2:19564 
SOLAR WATER PUMPS/PLANNING 
Solar — program plan, 2:19569 (SAND-76-0594) 
SOLAR 


Search for the cause of the low albedo of the Moon (Effects on 
lunar surface), 2:21044 (N-76-19015) 


SOYBEAN PLANT 


SOLAR WIND/EXPANSION 
A possible mechanism for generating high-velocity solar-wind 
streams, 2:21066 
SOLAR WIND/VELOCITY 
A possible mechanism for generating high-velocity solar-wind 
streams, 2:21066 
SOLID SCINTILLATION DETECTORS/PERFORMANCE 
Setup of an 8 inch sandwich detector for in-vivo measurement of 
transuranium nuclides in the human lung, 2:20764 (KFK-2184) 
SOLID SCINTILLATION DETECTORS/STABILIZATION 
Direct current stabilization of scintillation counters used for 
uranium prospecting, 2:19318 
Stable light pulser for gain stabilizing photomultiplier tubes 
(?*1Am source deposited on CsI crystal), 2: 30750 
SOLID STATE PHYSICS/RESEARCH PROGRAMS 
Some solid-state as rr a of neutron physics research, 2:20603 
a. 760715-P1 
SOLID WASTES 
See also AGRICULTURAL WASTES 
SOLID WASTES/SYNTHETIC FUELS 
Recommendations for a synthetic fuels commercialization 
program. Volume IV. Draft environmental impact statement, 
2:20302 (PB-249448) 
SOLID WASTES/WASTE DISPOSAL 
Oxygen refuse converter (Patent), 2:20719 
SOLID WASTES/WASTE PROCESSING 
Oxygen refuse converter (Patent), 2:20719 
SOLIDS/ELASTICITY 
Third-order elastic constants for materials with transversely 
isotropic symmetry, 2:21219 
SOLIDS/ION COLLISIONS 
Versatile computational capability for ion-solid interactions, 
2:21089 (SAND-76-0264(Vol.2)(No.2)) 
SOLIDS/PLASTICITY 
Internal variable theory of plasticity based upon dislocation 
mechanics, 2:20476 (UCRL-77328) 
SOLITONS/ONE-DIMENSIONAL CALCULATIONS 
Numerical simulations of one-dimensional solitons, 2:21383 
SOLVENT-REFINED COAL/CHEMICAL ANALYSIS 
Chemical characterization, handling, and refining of SRC to liquid 
fuels. Quarterly progress report, July-September 1976 (16 re’ fs.) 
2:19212 (FE-2003-15) 
SOLVENT-REFINED COAL/CHEMICAL PROPERTIES 
Chemical characterization, handling, and refining of SRC to liquid 
fuels. Quarterly progress report, July-September 1976 (16 re’ cfs ) 
2:19212 (FE-2003-15) 
SOLVENT-REFINED COAL/HYDROGENATION 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1976-August 1976 (Evaluation of 21 catalysts for COED 
tar, 18 for SYNTHOIL, and 20 for SRC), 2:19162 (FE-2034-4) 
SOLVENT-REFINED COAL/MATERIALS HANDLING 
Chemical characterization, handling, and refining of SRC to liquid 
fuels. Quarterly progress report, July-September 1976 (16 refs.), 
2:19212 (FE-2003-15) 
SOLVENT-REFINED COAL/PHYSICAL PROPERTIES 
Chemical characterization, handling, and refining of SRC to 7 
fuels. Quarterly progress report, July-September 1976 (16 re 
2:19212 (FE-2003-15) 
SOLVENTS 
See also ORGANIC SOLVENTS 
SOLVENTS/CHEMICAL COMPOSITION 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
May 1, 1976-July 31, 1976, 2:19204 (FE-1754-4) 
SOLVENTS/CRACKING 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
May 1, 1976-July 31, 1976, 2:19204 (FE-1754-4) 
SOLVENTS/HYDROGENATION 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
May 1, 1976-July 31, 1976, 2:19204 (FE-1754-4) 
SOMATIC CELLS/HYBRIDIZATION 
Genetics of cell transformation by SV40 (Somatic cell hybrids), 
2:20925 
SOUTH AFRICA/GEOLOGICAL SURVEYS 
Radiometric-logging results of the water boreholes sited by the 
geological survey in the vicinity of Beaufort West, 2:193i2 
(PER-1) 
Use of radiometric-logging techniques to determine uranium grade 
in certain mineralized Karoo boreholes, 2:19311 (PEL-252) 
SOUTH DAKOTA/AIR POLLUTION ABATEMENT 
Implementation plan review for South Dakota as required by the 
a Supply and Environmental Coordination Act. Final 
rt, 2: 20853 (PB-248393) 
UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
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SOYBEANS/SOLAR DRYING 
Soybean drying using heat from solar energy, 2:19552 (CONF- 
55 


760655- 
SPACE HEATING 
See also GEOTHERMAL SPACE HEATING 
SPACE HEATING/OFF-PEAK ENERGY STORAGE 
Electric storage heating: the experience in England and Wales and 
in the Federal Republic of Germany, 2:20248 (ANL/ES-S0) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACECRAFT POWER SUPPLIES/BRAYTON CYCLE POWER 
SYSTEMS 
BIPS-FS preliminary design, miscellaneous notes, 2:19499 (TID- 
27261 


BIPS GDS miscellaneous, design notes, 2:19498 (TID-27260) 
Brayton Isotope Power System (BIPS). Phase I. First annual 
technical report, 2:19491 (SAN-1123-76/1) 
Brayton Isotope Power System, Design Integrity Checklist (BIPS- 
DIC), 2:19497 (TID-27259) 
Loop containment (joint integrity) assessment ome Isotope 
Power System flight system, 2:19496 (TID-272 
Natural frequency analysis of the BIPS, 2:19495 a 1D-27254) 
System design specification Brayton Isotope Power System 
(BIPS) Flight System (FS), and Ground Demonstration System 
(GDS), 2:19492 ‘SC-76-311742A) 
Transient analysis Brayton Isotope Power System supplement I, 
2:19494 (TID-27253) 
SPACECRAFT POWER SUPPLIES/NICKEL-CADMIUM 
BATTERIES 
An evaluation of potentially useful separator materials for nickel- 
oon (Ni-Cd) satellite batteries. Final report, 2:20194 (N-75- 
3259 


SPAIN/NUCLEAR POWER PLANTS 
Spain builds up her industry in wake of nuclear plant orders, 
2:20239 


SPAIN/POWER GENERATION 
Spain builds up her industry in wake of nuclear plant orders, 


:20239 
SPARK GAPS/BREAKDOWN 
Laser a switching of a pulsed charged oil filled spark gap, 
2:2081 
SPARK IGNITION ENGINES/DESIGN 
Method and apparatus for hydrogen fueled internal combustion 
engines (Patent), 2:20389 
Progress on the variable-displacement spark-ignition engine, 
2:20388 (SAND-76-8512) 
SPARK IGNITION ENGINES/EXHAUST RECIRCULATION 
SYSTEMS 


Auxiliary pollution control device for spark-ignition engines 
(Patent), 2:20441 
SPARK IGNITION ENGINES/HYDROGEN FUELS 
Method and apparatus for hydrogen fueled internal combustion 
engines (Patent), 2:20389 
SPARK IGNITION ENGINES/PERFORMANCE TESTING 
Progress on the variable-displacement spark-ignition engine, 
2:20388 (SAND-76-8512) 


PEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
SPEAR/SYNCHROTRON RADIATION 
— radiation: oe sources, and research 
Ty 2:19475 (C -760539-) 
= SELECTIVE SURFACES/PERFORMANCE 
rties nab composition of electroplated black chrome, 2:19576 
(SAND- 76-5652) 
SPECTROPHOTOMETERS 
Advanced prototype automated iodine monitor system. Final 
report (Agueous iodine), 2:20792 (N-76-19403) 
SPENT FUEL CASKS 
Fuel unloading pot (LMFBR; Patent in Japanese), 2:19782 
SPENT FUEL ELEMENTS/REPROCESS OCESSING 
Economics of PWR spent fuel recovery. 2:19690 (K-OP- 
185(Rev.1)) 
SPENT FUEL STORAGE/CRITICALITY 
Criticality control by heterogeneous poisoning of fuel 
subassemblies stored in water pools, 2:19 
SPENT FUEL STORAGE/LEGAL ASP’ 
Inspection of the files rejected, 2:19385 
SP FUELS/ION MICROPROBE ANALYSIS 
Collimator-magnet assembly to enable microprobe examination of 
highly radioactive materials by energy dispersive methods, 
2:20789 (CONF-760539-) 
ENT FUELS/RADIOACTIVE WASTE PROCESSING 
Vitrification holds answer to waste disposal dilemma (Fission 
products reduced to solid oxides, then vitrified, then stored 
under water), 2:20240 
ENT FUELS/REPR 


E udy: Fast Fl Ts fi 
ngineering study: Fast Flux Test Facility fuel reprocessin, 
2:19370 (ARH-2962) * 2 
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Kr-85 _— in reprocessing plants, 2:19369 (AED-Conf-75- 
571 
Light water reactor fuel be Savannah River Laboratory 
uarterly oa = tember 1976 (Head end processes, 
rex Process), pe 9371 1 (DPST-LWR.76-1 3) 
FUELS/RES RAMS 


Light water reactor "1 per og Savannah River Laboratory 
uarterly report, July-September 1976 (Head end processes, 
crate poy 2:19371 (DPST-LWR-76-1-3) 


a E FUEL SPHERES 
SPHERICAL MODEL/L-S COUPLING 
Study of the spin-orbit term of the spherical optical model 
potential by large angle fast neutron elastic scattering angular 
distribution measurements, 2:21175 (CONF-760715-P2) 
SPOIL BANKS/LAND RECLAMATION 
Iowa Coal Research Project. Interim report, 2:19150 (IS-ICP-30) 
SPORES/BIOLOGICAL RADIATION EFFECTS 
Radiation sensitization of bacterial spores by cis- 
dichlorodiammineplatinum(II) (Bacillus megaterium), 2:20980 
SPRAY PONDS 
See COOLING PONDS 
SPRAY SYSTEMS (CONTAINMENT) 
See CONTAINMENT SPRAY SYSTEMS 
SRC PROCESS/CATALYSTS 
Scientific resources relevant to the catalytic problems in the 
conversion of coal. Final report, 2:19174 (FE-2017-1) 
SR-OA REACTOR/REACTI 
Experience with inverse kinetics measurement of SR-O reactor 
reactivity, 2:20042 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STABLE ISOTOPES/TRACER TECHNIQUES 
Stable isotope studies: introduction ('*C studies on bile acids and 
bile salts), 2:20927 (ANL-76-99) 
STAINLESS STEEL-20-25/GRAIN GROWTH 
Abnormal grain growth in fuel cladding for commercial advanced 
gas reactors, 2:19914 
STEEL-20-25/MECHANICAL PROPERTIES 
Creep-rupture properties of 20Cr-25Ni-Nb stabilized stainless steel 
in iodine and tellurium vapours, 2:20497 
STAINLESS STEEL-304/CORROSION 
Mechanical properties test data for structural materials. Quarterly 
progress r oa for period ending October 31, 1976 , 2:20460 
(ORNL-5237) 
‘AINLESS STEEL-304/CREEP 
Validation of ben temperature design methods and criteria. 
Quarterly pe eon = ood a period ending November 30, 1975, 
ye 19781 (WA 
STAINLESS STEEL 304/MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials. Quarterly 
progress ri en for period ending October 31, 1976 , 2:20460 


(ORNL-5237) 
AINLESS STEEL-304/MICROSTRUCTURE 
Liquid weg + ch Fast Breeder Reactor Materials Development 
—_ report for period ending June 30, 


TO r 
1976, 2:20459 439 (ORNL 5218) 
AINLESS STEEL-304/0 XIDATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending September 30, 1976, 
e 19719 (GA-A-14152) 
STEEL-304/PITTING CORROSION 
Corrosivity of geothermal brines. Progress report for period 
ending June 1976, 2:20550 —* M-5688) 
STEEL-304/STRAINS 


Validation of _ temperature design methods and criteria. 
Quarter! report for period ending November 30, 1975, 
enna 19781 A HT-3045-19) 

STEEL-304/ULTRASONIC TESTING 

Secale of ultrasonic techniques for detection of stress- 

corrosion cracks in stainless steel piping (100 and 250 mm), 


2:20547 (CONF-7609 14-9) 
‘AINLESS STEEL-304, ING 
Liquid Metal Fast Breeder Reactor ay agent Development 
Quarterly progress report for period ending June 30, 
1976. 2:20459 (ORNL-5318) = - P 
AINLESS STEEL-3041/DEGASSING 
Accelerated evolution of hydrogen ony metals during plastic 
deformation (Tritium tracer), 2:205 
STEEL-308/WELDING 
Liquid ye Fast sae Reactor wy sep Petes 
Tere ess report for period ending June 30, 
sae 32089 (01 0459 (OR RNL-5918) ” - “ 
STERL-316/CORROSION 
“"Mechaial properties test data for structural materials. Quarterly 
rOUNE. He for period ending October 31, 1976 , 2:20460 


onteath of sa . of cesium with the stainless steel type 316 
cladding in reactor fuel elements, 2:20555 
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STAINLESS STEEL-316/CREEP 
Validation of high temperature design methods and criteria. 
Quarterly progress report for period ending November 30, 1975, 
2:19781 (WARD-HT-3045-19) 
STAINLESS STEEL-316/FUEL-CLADDING INTERACTIONS 
Study of reactions between fuel (mixed oxide (UPu)Osub(2-x)) and 
cladding (stainless-steel) in reactors: influence of iodine 
compounds, 2:20058 (CEA-R-4723) 
AINLESS STEEL-316/MECHANICAL PROPERTIES 
Effect of high carbon activity sodium upon the mechanical 
properties of AISI 316 stainless steel, 2:20498 
Mechanical properties test data for structural materials. Quarterly 
progress report for period ending October 31, 1976 , 2:20460 
(ORNL-5237) 
Sodium Technology Program component materials we 
Quarterly progress report for period ending July 31, 197 
2:20551 (WARD-NA-3045-37) 
STAINLESS STEEL-316/MICROSTRUCTURE 
Mechanical properties test data for structural materials. Quarterly 
progress report for period ending October 31, 1976 , 2:20460 
(ORNL-5237) 
STAINLESS STEEL-316/OXIDATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending September 30, 1976, 
2:19719 (GA-A-14152) 
AINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Effect of stress during neutron irradiation on the microstructure of 
type 316 stainless steel, 2:20562 (HEDL-SA-1064) 
Effects of solute interstitial elements on swelling of stainless steel, 
2:20570 
Relationship between swelling and elastic properties in neutron- 
irradiated 316 stainless steel (Composition variations), 2:20563 
(HEDL-SA-1068) 
Simulation of fast reactor void swelling in the Harwell high- 
voltage microscope, 2:20568 
Swelling of irradiated materials, 2:19916 
STAINLESS STEEL-316/STRAINS 
Validation of high temperature design methods and criteria. 
Quarterly progress report for period ending November 30, 1975, 
2:19781 (WARD-HT-3045-19) 
STAINLESS STEEL-316/WELDING 
Liquid Metal Fast Breeder Reactor Materials Development 
Program. Quarterly progress report for period ending June 30, 
1976, 2:20459 (ORNL-5218) 
STAINLESS STEEL-403/STANDARDS 
Martensitic stainless steel (type 403) bars (ASTM A 276 with 
additional requirements), 2:20501 (RDT-M-7-1T(Rev.)(4-76)) 
STAINLESS STEEL-422/OXIDATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending September 30, 1976, 
2:19719 (GA-A-14152) 
STAINLESS STEELS 
See also STAINLESS STEEL-20-25 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
STAINLESS STEEL-403 
STAINLESS STEELS/CORROSION 
Coexistence of new metals with liquid alkali metals. II. Problems 
of liquid sodium for nuclear reactors, 2:19788 
Influence of chemical environment on high-temperature 
mechanical properties, 2:19913 
STAINLESS STEELS/EMBRITTLEMENT 
Metallurgy: action of liquid zinc on nickel steel (Austenitic steel 
(18-8); 9.5% Ni steel), 2:20495 (BNWL-tr-214) 
AINLESS STEELS/PHASE STUDIES 
Constitution and reaction behaviour of LWR-components at core- 
melting conditions, 2:20084 (K FK-2242) 
AINLESS STEELS/PHYSICAL RADIATION EFFECTS 
HVEM studies of radiation swelling of reactor steels, 2:20571 
Irradiation creep of fast reactor materials, 2:20569 
AINLESS STEELS/ULTRASONIC TESTING 
Ultrasonic testing of welded components of unstabilized austenitic 
steel (Laboratory 6.24/6.21) (Broadband angle test head), 
2:20467 (ORNL-tr-4141) 
STAINLESS STEELS/WELD 
Liquid Metal Fast opens Reactor Materials Development 
° progress report for period ending June 30, 
1976, 2:20459 (ORNL S318) 
STAR EVOLUTION/ROTATION 
The evolution of rotating stars. I. Method and exploratory 
calculations for a 7 solar mass star, 2:21049 (N-76-16990) 


See also BINARY STARS 
NEUTRON STARS 
NOVAE 
SUN 


STEEL-ASTM-A212/STRAIN AGING / 


SUPERNOVAE 
STARS/CHEMICAL COMPOSITION 

Determination of the light ion abundances in the strong-helium 
star HR 3089. Final report, 1 Oct 1974-31 Dec 1975, 2:21050 (N- 
76-19017) 

Generation of the or field and chemical inhomogeneities in 

uliar stars, 2:210: 
STARS/MAGNETIC FIELDS 
Generation of the magnetic field and chemical inhomogeneities in 
uliar stars, 2:21052 
STARS/ROTATION 

Determination of the light ion abundances in the strong-helium 
star HR 3089. Final report, 1 Oct 1974-31 Dec 1975, 2:21050 (N- 
76-19017) 

STARS/STELLAR ATMOSPHERES 

Determination of the light ion abundances in the strong-helium 
star HR 3089. Final report, 1 Oct 1974-31 Dec 1975, 2:21050 (N- 
76-19017) 

STARS/ULTRAVIOLET SPECTRA 

Determination of the light ion abundances in the strong-helium 
star HR 3089. Final report, 1 Oct 1974-31 Dec 1975, 2:21050 (N- 
76-19017) 

STEAM/CHEMICAL REACTION KINETICS 

Gasification of chars produced under simulated in situ processing 
conditions. Quarterly report, April-June 1976 (3 refs.), 2:19164 
(ANL-76-93) 

Investigation into the mechanism and the kinetics of the reaction 
of uranium hexafluoride with hydrogen and steam in a fluidized 
bed, 2:19319 (KFK-tr-453) 

CORROSIVE EFFECTS 
Li ~~ Metal Fast Breeder Reactor Materials Development 
+ xe Quarterly progress report for period ending June 30, 
1976, 2:20459 (ORNL-5218) 

Oxygen conditioning of water and steam at neutral operation (For 

BWR cooling systems), 2:20620 
STEAM GENERATION/ENERGY CONSERVATION 

Energy industrial center study (Conservation of fuel burned to 

produce steam), 2:20256 (PB-243823) 
GENERATORS 


Industrial nuclear boilers, 2:19704 

Modular steam generators for nuclear power plants, 2:19709 

Nuclear power plant with steam generator (Patent), 2:19701 

Steam generators in PWR’s (Patent), 2:19693 

Steam generator (Patent), 2:19674 

STEAM GENERATORS/CHEMICAL REACTIONS 

= sodium-water reactions in steam generators. An assessment 
of dynamic structural problems, 2:19757 (AED-Conf-75-365- 
009 


STEAM GENERATORS/CORROSION 
Influence of thermochemistry on the operational behaviour of U- 
tube steam generators, 2:19928 
Influence of the tube material on the operational behaviour of the 
U-tube steam generators, 2:19929 
STEAM GENERATORS/DEPARTURE NUCLEATE BOILING 
Investigation of departure nucleate boiling in a sodium steam 
generator, 2:19801 
STEAM GENERATORS/DESIGN 
Energy producer using dual fuels (Patent), 2:19621 
STEAM GENERATORS/LEAKS 
Procedure and repairunit for closing leaking pipes (Patent; 
LMFBR), 2:19787 
STEAM GENERATORS/OPERATION 
Energy producer using dual fuels (Patent), 2:19621 
STEAM GENERATORS/TEST FACILITIES 
70-MWt LMFBR steam generator test facility, 2:19799 
STEAM GENERATORS/TUBES 
Steam generator (Patent), 2:19697 
FORMER PROCESSES/THERMODYNAMICS 
Thermodynamic investigation into steam-methane reforming and 
the synthesis of methane from carbon monoxide and hydrogen, 
2:19506 (ORNL-5225) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM SYSTEMS 
Thermal power plant with steam cycle (Patent), 2:19672 
TURBINES 


Recommendations for the prevention of damage to steam turbines. 
Internal soiling, 2:19817 
Steam turbines, 2:19620 
STEEL-ASTM-A106/ELECTROPLATING 
Electroformin, ae of a nozzle approach section, 2:20466 
(SAND-76-8031) 
STEEL-ASTM-A212/PHYSICAL RADIATION EFFECTS 
Interaction of strain and radiation damage in a pressure vessel 
steel, 2:20565 (ZJE-160) 
STEEL-ASTM-A212/STRAIN AGING 
Interaction of strain and radiation damage in a pressure vessel 
steel, 2:20565 (ZJE-160) 





STEEL-ASTM-A508/FRACTURE PROPERTIES / 


STEEL-ASTM-A508/FRACTURE PROPERTIES 

Fracture toughness properties of SA 533 Class 2 and SA 508 Class 

2a steels, 2:20489 (NP-21372) 
STEEL-ASTM-A516/CORROSION 

Prediction of stress corrosion of carbon steel by nuclear process 
liquid waste (ASTM-A285-B; ASTM-AS516-70), 2:19423 (DP- 
MS-76-61) 

STEEL-ASTM-A533/FRACTURE PROPERTIES 

Fracture toughness properties of SA 533 Class 2 and SA 508 Class 

2a steels, 2:20489 (NP-21372) 
STEEL-ASTM-A533-B/PHYSICAL RADIATION EFFECTS 

Irradiation embrittlement of reactor pressure vessel steels A533B 

Cl. 1 (HSST 03), 2:20558 (CEA-R-4685) 
STEEL-KH18N10T/CORROSION PROTECTION 
Heat resisting coatings for corrosion protection of power reactor 
constructions, 2:20554 
STEELS 
See also CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
STAINLESS STEELS 
STEEL-ASTM-A212 
STEEL-ASTM-A533 
STEELS/CORROSION 

High temperature corrosion during combustion of gas, coal and 
oil, 2:20552 (N-76-16219) 

Prediction of stress corrosion of carbon steel by nuclear process 
liquid waste (ASTM-A285-B; ASTM-A516-70), 2:19423 (DP- 
MS-76-61) 

STEELS/CRACKS 
Transient finite element crack propagation model for nuclear 
ressure vessel steels, 2:19945 
STEELS/FABRICATION 

Material and technological problems of tubing and fitting of the 

Al nuclear power station primary circuit, 2:20464 (BISI-14065) 
STEELS/MECHANICAL PROPERTIES 

Mechanical properties test data for structural materials. Quarterly 
progress report for period ending October 31, 1976 , 2:20460 
(ORNL-5237) 

Microstructural characteristics and mechanical properties of low- 
carbon, high-strength steels, 2:20500 (NP-tr-1957) 

Optimization of strength and ductility in Fe-Mn trip steels, 2:20488 
(LBL-3986) 

STEELS/PRODUCTION 
Use of nuclear heat in the steel industry, 2:19857 
STEELS/REACTOR MATERIALS 
Steel's contribution to nuclear power: its problems and promise, 
2:19333 
STELLAR ATMOSPHERES/LUMINOSITY 
Model for the x-ray nova A0620-00, 2:21058 (N-76-19018) 
STELLARATORS 
See also PROTO-CLEO STELLARATORS 
STELLARATORS/MAGNETIC FIELD CONFIGURATIONS 

Effect of a longitudinal current in plasma on the characteristics of 

a stellarator magnetic configuration, 2:21415 
STELLARATORS/POWER SUPPLIES 

Computer controlled flywheel type motor generator for fusion 

research, 2:21426 
STELLARATORS/RESEARCH PROGRAMS 
Plasmas at Garching. An overview of work at Germany's plasma 
physics centre, 2:21397 
STIRLING ENGINES/DESIGN 
Rotary Stirling engine (Patent), 2:20394 
STIRLING ENGINES/ENERGY CONSERVATION 
Stirling cycle engine: new look at an old idea (Offers high 
efficiency and fuel flexibility), 2:20353 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE RINGS 
See also ESCAR 
PEP STORAGE RINGS 


SPEAR 
STORAGE RINGS/CONSTRUCTION 
Accelerator Division annual report, January-December 1975, 
2:20735 (LBL-5370) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STRAIN GAGES 
Instrument for measuring fuel cladding strain, 2:19949 (HEDL- 
SA-857-FP) 
STRAIN GAGES/PHYSICAL RADIATION EFFECTS 
Measurements with electric-resistance strain gauges in a nuclear 
radiation environment, 2:19944 
STRAND BREAKS/BIOLOGICAL REPAIR 
Characterization of postreplication repair in mutagen-sensitive 
strains of Drosophila melanogaster (X radiation), 2:21008 
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mei-9/sup a/ mutant of Drosophila melanogaster increases 
—_ en sensitivity and decreases excision repair (UV radiation, 
, nitrogen mustard, caffeine), 2:21009 
Radiation induced strand breaks in the DNA of mammalian cells, 
2:20963 
STRAND BREAKS/RADIOINDUCTION 
—oF -induced strand breaks in the DNA of mammalian cells, 
2:2 
STRANGE PARTICLES/DECAY 
Right-hand currents and the AT= 1/2 rule in nonleptonic decays 
of strange particles, 2:21143 
ONTIUM/X-RAY EMISSION ANALYSIS 
Elemental analysis of coal by proton-induced x-ray emission 
analysis, 2:19218 (CONF-760539-) 
STRONTIUM/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
STRONTIUM 85/CALIBRATION STANDARDS 
Development of the National Bureau of Standards low-energy- 
——_— radioactivity standards, 2:21209 (CONF- 
-) 
STRONTIUM 85/RADIATION SOURCES 
Development of the National Bureau of Standards low-energy- 
ee radioactivity standards, 2:21209 (CONF- 
760539- 
STRONTIUM 87 TARGET/NEUTRON REACTIONS 
Neutron cross sections of the isomeric nuclei Kr®, Sr’, and Nb* 
(Hauser-Feshbach Theory), 2:21173 
STRONTIUM 90/TISSUE DISTRIBUTION 
= of injected ??°Ra and Sr in the beagle skeleton, 
2:21 
STRONTIUM TITANATES/TRANSITION TEMPERATURE 
Superconductivity of polar multi-valley semiconductors and 
semimetals, 2:21229 
STRUCTURE (CRYSTAL) 
See CRYSTAL STRUCTURE 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
SUBCRITICAL ASSEMBLIES/PULSED NEUTRON 
TECHNIQUES 
Calculation of time-dependent neutron fields in highly subcritical 
systems, 2:19866 (IKE-6-91d) 
SUBMARINES/WEAPONS 
User's guide to SUBWAR 1 (Kinematically tracks torpedo and 
target and shows distribution of hits; in LRLTRAN for CDC 
7600 computer), 2:21511 (UCID-17240) 
SUBTERRENE PENETRATORS 
Subterrene rock-melting concept applied to the production of 
deep geothermal wells, 2:19594 
SULFUR/RADIATION ABSORPTION ANALYSIS 
Radioisotope immersion probe for continuous or discrete 
measurements of sulphur in crude oils and lead in refinery 
products, 2:19288 — ) 
SULFUR/RECOVER 
Desulfurization of is (Patent), 2:19158 
Evaluation contractor for joint ERDA-A.G.A. coal gasification 
program. Quarterly technical progress report, July-September 
1976, 2:19177 (FE-2240-59) 
SULFUR/REMOVAL 
Desulfurization of coal and petroleum (a bibliography with 
abstracts). Report for 1964-May 1976 (195 abstracts), 2:19157 
(NTIS/PS-76/0399) 
SULFUR/X-RAY EMISSION ANALYSIS 
Application of multi-station time sequence aerosol sampling and 
proton induced x-ray emission analysis techniques to the St. 
Louis regional air pollution study for investigating sulfur-trace 
metal relationships, 2:20820 (CONF-760539-) 
Elemental analysis of coal by proton-induced x-ray emission 
analysis, 2:19218 (CONF-760539-) 
ULFUR/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
Energy dispersive x-ray fluorescence analysis of coal (Use of thin- 
film samples), 2:19219 (CONF-760539-) 
SULFUR 32 TARGET/NEUTRON REACTIONS 
Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 
SULFUR 34 TARGET/NEUTRON REACTIONS 
Neutron induced reactions on very light and light nuclei (Review, 
angular distribution, reaction mechanisms, 14 MeV, cross 
sections), 2:21157 (CONF-760715-P1) 
SULFUR DIOXIDE/AIR POLLUTION ABATEMENT 
Evaluation of R and D investment alternatives for SO/sub x/ air 
pollution control processes. Part II. Final report, Mar-Dec 1974, 
2:20835 (PB-250724) 





APR. 30, 1977 


Experimental studies on the feasibility of in-furnace control of SO2 
ted NO/s x/ emissions from industrial stokers, 2:20825 (NP- 
SO, abatement for statio sources in Jai Final rt, Jul 
1974-Mar 1975, 2: 20833 (PB.250585) _ = 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Capacity of soybean cultivars of varying SO2 resistance to 
Popa be —— ite Dp to —— 2:21021 (ANL-75-60(Pt.3)) 


Foie aaa ore FY | 1976 Atmos, —~ a and Geophysical Sciences 
Division, Physics Department sent (30, oulfetes monitoring and 
regional analysis of radiation dose-to-man estimates of nuclear 
materials released as a result of operations, accidents, or 
——— 2:20850 (UCRL-51444-76) 

SULFUR DIOXIDE/RECOVERY 

Feasibility study and conceptual design of a process to recover 
SO? from sulfuric acid we tail gas. Final report, Mar 1974-30 
19755, 2:20378 (A a 
Ss DIOXIDE/REM' 
—— of coal i me a "tuidized bed reactor at elevated 
ratures (MS thesis; 53 a 2:19156 (IS-ICP-31) 
Desul urization process (Patent), 2: ¢ 5 
Fuel gas environmental impact: Phase report. Report for 1 Jul 
1973-1 Nov 1974, 2:19184 (PB-249454) 
Method for removing sulfur dioxide from combustion exhaust gas 
(Patent), 2:20846 
SULFUR DIOXIDE/SORPTION 
Regenerative process for desulfurization of high temperature 
combustion and fuel gases. Quarterly pro report No. 2, 
July 1-September 30, 1976, 2:19223 iB L-50582) 
SULFUR FLUORIDES/ELECTRON ATTACHMENT 
Effect of an electric field on electron attachment to SF, N2O, and 
QO in liquid argon and xenon, 2:20646 
SULFUR FLUORIDES/PHOTON-MOLECULE COLLISIONS 
Molecular beam study of re dissociation of SFs (SFe + j 
yields SF; + F), 2:21103 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 

SULFUR OXIDES/AIR POLLUTION ABATEMENT 

State implementation plan emission regulations for sulfur oxides: 
fuel combustion. Final re mtg 2:20838 (PB-251174) 

SULFUR OXIDES/ECO: CONCENTRATION 

Area source emission eee a Fulton, Dekalb, Cobb, 
Clayton, and Gwinnett Counties, Georgia. Volume I, 2:20830 
(PB-250382) 

SULFUR OXIDES/EMISSION 

Area source emission inventory for Fulton, Dekalb, Cobb, 
Clayton, and Gwinnett Counties, Georgia. Volume II. 
Appendices, 2:20831 (PB-250383) 

Area source emission inventory for Chatham County, Georgia. 
Volume I, 2:20832 (PB-250386) 

SULFUR OXIDES/ENVIRONMENTAL EFFECTS 

Perspective on the energy future of the Northeast: health and 
environmental impacts of alternative energy futures for the 
Northeast, 2:21025 (BNL-21611) 

SULFUR OXIDES/HEALTH 

Perspective on the energy future of the Northeast: health and 
environmental impacts of alternative energy futures for the 
Northeast, 2:21025 (BNL-21611) 

SULFUR OXIDES/REMOVAL 

Coal technology woot progress report for September 1976, 
2:19153 (ORNL, -5674) 

ae | capacity sulfur oxide-acceptors and their preparation 

‘atent), 2: 3 

Pollution control apparatus and method (Patent), 2:19225 

Zeolite catalyst for dilute acid gas treatment via Claus reaction 
(Patent), 2:19224 

SUM RULES/MASS SPECTRA 

Analysis of diffractive pd yields Xd and pp yields Xp interactions 
and test of the finite-mass sum rule, 2:21148 

SUN/INFORMATION SYSTEMS 

Third consolidated guide to international data exchange through 
the World Data Centres, 2:21039 (NP-21259) 

SUPER PHENIX REACTOR/PLANNING 

Super-Phenix project, 2:19763 (CEA-CONF-3404) 

SUPER PHENIX REACTOR/THERMAL INSULATION 

Development program and major test results for thermal 
insulation used in presence of sodium vapors and aerosols, 
2:19767 (CEA-CONF- 3519) 

nat wept ae 

Exhaust gas superchar, ook for a piston-driven internal combustion 

(Patent), 2:2038 
INDUCTING CABLES/PERFORMANCE TESTING 

Proposal to the United States Energy Research and Development 

tion for ——— of fusion ag technology 


pep ens technology 
1, 19 s September 30, 1976, 


research. Progress 
2:21414 (TID-27240) 


SURFACE AIR 


SUPERCONDUCTING COMPOSITES/CHARGED-PARTICLE 
TRANSPORT 
Radio-frequency emission from a relativistic particle through a 
finely dispersed superconducting medium in a magnetic field or 
through a medium in a strong electric field, 2:21221 
SUP INDUCTING COM ITES/ELECTRICAL 
PROPERTIES 
oo static thermal, electric, and magnetic characteristics of a 
= _ a, 2:21228 
SUPERC G COMPOSITES/FABRICATION 
7 pes towar a practical Nb-Ge conductor, 2:20594 (COO- 
SUPERCONDUCTING COMPOSITES/MAGNETIC 
PROPERTIES 
oe static thermal, electric, and magnetic characteristics of a 
ood _ ——— 2:21228 
SUPERC COMPOSITES/THERMAL STRESSES 
Effective sta aa ear electric, and magnetic characteristics of a 
ite superconductor, 2:21228 
SUPERC INDUCTING FILMS/CRITICAL CURRENT 
Second critical current in a long superconductor film subjected to 
a microwave field (Ginzburg-Landau theory), 2:21224 
Transverse distribution of the critical current in cylindrical and 
lane superconducting tin films, 2:20534 
SUPERCONDUCTING FILMS/OPTICAL PUMPING 
Nonequilibrium excitation in superconductors and phonon 
fluorescence, 2:21230 
SUPERCONDUCTING FILMS/PHONONS 
Nonequilibrium excitation in superconductois and phonon 
fluorescence, 2:21230 
SUPERCONDUCTING FILMS/QUASI PARTICLES 
Nonequilibrium excitation in superconductors and phonon 
fluorescence, 2:21230 
SUPERCONDUCTING FILMS/TUNNEL EFFECT 
Tomasch effect and superconducting proximity, 2:21231 
SUPERCONDUCTING JUNCTIONS/CRITICAL CURRENT 
er “ee in superconducting bridges of variable thickness, 
:21222 
SUPERCONDUCTING JUNCTIONS/IMPURITIES 
Effect of impurities on the Josephson current through SNS 
junctions, 2:20679 
SUPERCONDUCTING JUNCTIONS/JOSEPHSON EFFECT 
Effect of impurities on the Josephson current through SNS 
junctions, 2:20679 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Superconductivity magnet program, 2:20678 (LBL-5370) 
SUPERCONDUCTIVITY/RESEARCH PROGRAMS 
Research on quantum superconductivity. Final report, 1 Jan 1969- 
31 Mar 1975 (Division of Physics, Mathematics, and 
Astronomy, California Inst. of Tech.), 2:21227 (AD-A-017398) 
SUPERCONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/ELECTRIC FIELDS 
The effect of inelastic electron relaxation on characteristics of the 
resistive state in a superconductive channel, 2:21223 
SUPERCONDUCTORS/JOSEPHSON EFFECT 
The paraconductivity of one-dimensional granular systems, 
2:21220 
SUPERCONDUCTORS/ONE-DIMENSIONAL CALCULATIONS 
The paraconductivity of one-dimensional granular systems, 
2:21220 
SUPERCONDUCTORS/PHASE TRANSFORMATIONS 
Superconducting transition widths in applied magnetic fields 
meats de — geometry), 2:21225 
SUPERCRITICAL 
See TURBULENT FLOW 
SUPERHEATERS/EXPLOSION WELDING 
Explosive plugging heat exchangers on site. Chapter 7, 2:19797 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERHILAC/MODIFICATIONS 
SuperHILAC, 2:20737 (LBL-5370) 
SUP) TLAC/OPERATION 
SuperHILAC, 2:20737 (LBL-5370) 
SUPERHILAC/RESEARCH PROGRAMS 
SuperHILAC, 2:20737 (LBL-5370) 
SUP) OVAE/GRAVITATIONAL COLLAPSE 
Competition of neutrino and gravitational radiation in neutron star 
formation, 2:21054 
SUPERNOVAE/NEUTRINOS 
Competition of neutrino and gravitational radiation in neutron star 
formation, 2:21054 
SUPPORTS/SEISMIC EFFECTS 
Seismic model of the gas cooled fast breeder reactor core support 
structure, 2:19758 (AED-Conf-75-365-042) 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 








SURFACE AIR/RADIATION MONITORING / 


SURFACE AIR/RADIATION MONITORING 

Program report: FY 1976, Atmospheric and Geophysical Sciences 
Division, Physics Department (SO2-sulfates monitoring and 
regional analysis of radiation dose-to-man estimates of nuclear 
materials released as a result of operations, accidents, or 
sabotage), 2:20850 (UCRL-51444-76) 

SURFACE / AIR/RADIOACTIVITY 

Releases of radioactivity at the Savannah River Plant, 1954-1975, 

2:20848 (DPSPU-75-25-1) 
SURFACE MINING 

Assessment of practicality of remote sensing techniques for a 
study of the effects of strip mining in Alabama. Final report, 1 
Jul 1973-30 Jun 1975 (Warrior coal basin), 2:19237 (N-76-15534) 

SURFACE MINING/ECONOMICS 

Economic system analysis of coal preconversion technolo op. 
Quarterly report, July-September 1975, 2:19232 (FE-15 _ 

Economic system analysis of coal rage technology 
Quarterly report, April-June 1976, 2:19234 (FE-1520-20 

Economic system analysis of coal preconversion technology. 
Annual report, July 1975-June 1976, 2:19235 (FE- 1520-21) 

SURFACE MINING/ENVIRONMENTAL EFFECTS 

Impact of coal strip mining on water quality and hydrology in 

ast Tennessee. Completion report, 2:19229 (PB-251391) 

Land and natural resource information and some potential 
environmental effects of surface mining of coal in the Gillette 
Area, Wyoming, 2:19230 

Water quality control in mine spoils upper Colorado River Basin. 
Environmental protection technology series, 2:19226 (PB- 
242908) 

SURFACE MINING/LAND RECLAMATION 

Iowa Coal Research Project. Interim report, 2:19150 (IS-ICP-30) 

Some effects of legislation on equipment needs in the reclamation 
of surface mined land in the midwest, 2:19246 

SURFACE MINING/MATHEMATICAL MODELS 

Economic system analysis of coal preconversion technology. 
Quarterly report, July-September 1976 (Macro- and Micro- 
models), 2:19236 (FE-1520-25) 

SURFACE MINING/REGULATIONS 

Land — and strip-mined coal production in Appalachia, 

2:20305 
SURFACE MINING/SYSTEMS ANALYSIS 
Economic system analysis of coal preconversion technology 


By: 
Quarterly report, July-September 1975, 2:19232 (FE-1520-9) 
Economic system analysis of coal preconversion technology. 
Quarterly report, October-December 1975, 2:19233 (FE-1520- 
13) 


Economic system analysis of coal preconversion technology. 
Quarterly report, April-June 1976, 2:19234 (FE-1520-20 

Economic system analysis of coal preconversion technology. 
Annual report, July 1975-June 1976, 2:19235 (FE-1520-21) 

SURFACE MINING/WASTE DISPOSAL 

Water quality control in mine spoils upper Colorado River Basin. 
Environmental protection technology series, 2:19226 (PB- 
242908) 

SURFACE WATERS 
See also WATER RESERVOIRS 
SURFACE WATERS/RADIATION MONITORING 

Analysis of low radioactivity level environmental samples, 2:20860 
(CONF-760539-) 

SURFACE WATERS/RADIOACTIVITY 

Application of gamma-ray spectroscopy in environmental 
monitoring, 2:20861 (CONF-760539-) 

Further investigations of plutonium in aquatic biota of the Great 
Miami River Watershed including the canal and ponds in 
Miamisburg, Ohio age adjacent to Mound Lab.), 
2:20888 (ANL-75-60(Pt.3)) 

Preliminary investigations of the chemical speciation of plutonium 
in natural waters of the northeastern and southeastern United 
States, 2:20890 (ANL-75-60(Pt.3)) 

Releases of radioactivity at the Savannah River Plant, 1954-1975, 
2:20848 (DPSPU-75-25-1) 

SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/STRUCTURAL CHEMICAL ANALYSIS 

Surface characterization of ceramic materials (LEED, AES, XPS, 
ion scattering spectroscopy, secondary ion mass spectroscopy), 
2:20580 (LBL-5475) 

SUSPENSIONS/HYDRODYNAMICS 

Experimental apparatus and analysis technique for studying the 
low Reynolds number hydrodynamic behavior of water-borne 
particulates, 2:20870 (ANL-75-60(Pt.3)) 

SUSPENSIONS/MEASURING INSTRUMENTS 

Experimental apparatus and analysis technique for studying the 
low Reynolds number hydrodynamic behavior of water-borne 
particulates, 2:20870 (ANL-75-60(Pt.3)) 

SWEDEN/NUCLEAR POWER 
Nuclear power in Sweden, 2:20243 
SWEDEN/NUCLEAR POWER PLANTS 

Spent nuclear fuel and radioactive waste. Pt. 2. Report from the 

Aka-investigation, 2:19399 
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SWEDEN/RADIOACTIVE WASTE PROCESSING 
Spent nuclear fuel and radioactive waste. Pt. 1. Report from the 
Aka-investigation, 2:19411 
SWIMMING IL REACTORS 
See POOL TYPE REACTORS 
SWINE/INFECTIOUS DISEASES 
Application of the indirect enzyme-labeled antibody microtest to 
the detection and surveillance of animal diseases (Brucellosis, 
cholera, and trichinosis in cattle and swine), 2:20954 (LA-UR- 
76-1983) 
Serologic test development. Progress report, July 1, 1975-June 30, 
1976, 2:20953 (LA-6592-PR) 
SWITCHES 
Commutation of the energy produced by a helical explosive 
generator using exploding foils, 2:21429 
Frascati Tokamak transformer switching system, 2:21427 
Low inductance energy storage and switching for plasma 
production, 2:21423 
Storage capacitors, start and crowbar switches and inductors for 
high beta plasma experiments, 2:21433 
SWITCHES/MEETINGS 
Energy storage, compression, and switching. International 
conference held in Turin, Italy, November 5-7, 1974, 2:20162 
SWITCHES/PERFORMANCE 
Simple, solid dielectric start switch, 2:21428 
SWITCHES/PERFORMANCE TESTING 
Circuit breaking by exploding wires in magnetic energy storage 
systems, 2:20165 
SWITZERLAND/GEOTHERMAL RESOURCES 
Use of geothermal energy for direct heating in Switzerland: 
perspectives and problems, 2:19581 
SYNCHROTRON RADIATION/REVIEWS 
Synchrotron radiation: properties, sources, and research 
applications, 2:19475 (CONF-760539-) 
SYNTHANE PROCESS/PILOT PLANTS 
Safety assurance study of high Btu coal gasification pilot plants. 
Interim report, 2:19175 (FE-2240-8) 
SYNTHESIS GAS/PRODUCTION 
Catalytic synthesis of gaseous hydrocarbons. First annual report, 
May 1975-May 1976 (Coal-derived mixtures of CO and Hp), 
2:19173 (FE-1814-4) 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
SYNTHETIC FUELS/COST 
Sensitivity analysis of the effects of various input factors on the 
production of gasoline-plus-distillate and heavy oil-plus naptha 
from western coals, 2:19202 (CONF-760682-1) 
SYNTHETIC FUELS/ECONOMICS 
Energy and Resource Planning Group annual report for FY 1976 
(Using Stanford Research Institute Energy Model), 2:20206 
(UCRL-50029-76) 
SYNTHETIC FUELS/ENVIRONMENTAL IMPACT 
Recommendations for a synthetic fuels commercialization 
program. Volume IV. Draft environmental impact statement, 
2:20302 (PB-249448) 
SYNTHETIC FUELS/PRODUCTION 
Air, water, nuclear power make gasoline (Nuclear power to 
remove COs from air or oceans and He from water; put together 
to form methanol), 2:20308 
SYNTHETIC FUELS/RESEARCH PROGRAMS 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Quarterly report, June-August 1976, 2:19205 (FE-1800-5) 
SYNTHOIL PROCESS/CATALYSTS 
Scientific resources relevant to the catalytic problems in the 
conversion of coal. Final report, 2:19174 (FE-2017-1) 
SYNTHOIL PROCESS/COAL LIQUIDS 
Laboratory studies for separation of solids from SYNTHOIL 
gross product. Part 1. Additives to facilitate separation of solids 
con SYNTHOIL gross product. Part 2. Solvents to remove 
solids from coal liquefaction product, 2:19200 (ANL-76-91) 
SYSTEM FAILURE ANALYSIS 
See also FAULT TREE ANALYSIS 
Failure analysis and failure prevention in electric power systems. 
Final report, 2:20063 (EPRI-NP-280) 


T 


T CODES/COMPUTER CODES 
TRIX RED: a report editor for the CDC 7600, 2:21517 (UCID- 
30142) 
TANTALUM/CATHODE SPUTTERING 
Energy threshold of the i Me Ne aaa in cathode sputtering of 
heavy metals by Cs*, 
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TANTALUM/LATTICE VIBRATIONS 
57Fe eee atom lattice d ics and systematics in group V 
and VI host metals, 2:20475 (LA-UR-76-2065) 
TANTALUM/MAGNETIC FLUX 
Experimental investigation of the thermoelectric generation of 
ux in a superco — bimetallic loop, 2:20524 
TANTALUM/SUPERCONDUCTIVITY 
Investigation of the sources of asymmetry effects in the velocity of 
destruction of superconductivity by current in Type II Ta 
wires, 2:20522 
Observations of asymmetry effects in the velocity of destruction of 
superconductivity by current in Type II Ta wires, 2:20523 
TANTALUM ALLOYS 
See also TANTALUM BASE ALLOYS 
TANTALUM ALLOYS/MAGNETIC FLUX 
Bending of flux lines by transport currents in type II 
superconductors measured by neutron diffraction, 2:20535 
TANTALUM ALLOY-T111/CORROSION RESISTANCE 
Temperature gradient compatibility tests of some refractory 
metals and alloys in bismuth and bismuth-lithium solutions, 
2:20549 (ORNL/TM-5503) 
TANTALUM BASE ALLOYS 
See also TANTALUM ALLOY-TI111 
TANTALUM BASE ALLOYS/CORROSION RESISTANCE 
Temperature gradient compatibility tests of some refractory 
metals and alloys in bismuth and bismuth-lithium solutions, 
2:20549 (ORNL/TM-5503) 
TANTALUM OXIDES/PHASE STUDIES 
Alkali oxide-tantalum, niobium and antimony oxide ionic 
conductors. Final report, 1 Jan-31 Dec 1974, 2:20606 (N-75- 


31909) 
TANTALUM OXIDES/PHYSICAL PROPERTIES 
Characterization and evaluation of materials for the US-USSR 
MHD Program. Quarterly report, January-March 1976, 2:20332 
(BNWL-2004-2 
Joint U.S.-U.S.S.R. test of U.S. MHD electrode systems in 
U.S.S.R. U-02 MHD facility (phase I). Final report, 2:20333 
(ERDA-76/154) 
TANTALUM SELENIDES/MAGNETIC SUSCEPTIBILITY 
Generalized electronic susceptibility and charge-density waves in 
1T-TaS2 and 1T-TaSes, 2:20616 
TANTALUM SULFIDES/LATTICE VIBRATIONS 
Lattice dynamics of intercalation and layer compounds by '°Sn 
Moessbauer effect s poems tee CONF-760539-) 
TANTALUM SULFIDES/MAG CSU ILITY 
Generalized electronic ay ora and charge-density waves in 
1T-TaS, and 1T-TaSee, 2:20616 
TARAPUR-1 REACTOR/FUEL ELEMENT FAILURE 
Creep collapse of TAPS fuel ——— 2:19660 7) ptalamadad 
TARAPUR-2 REACTOR/FUEL E FAILURE 
Roem Ape of TAPS fuel cladding, 2:19660 (INIS-mf-3108/29) 
TARGET CHAMBERS 


Geometrical calibration of the NBS electron scattering apparatus. 
Final report, 2:21086 (COM-75-10957) 
TARGETS/PERFORMANCE 
Electronuclear conversion of fertile to fissile material, 2:20667 
(UCRL-52144) 
UM 99/RADIOCHEMISTRY 
Chemistry of /sup 99m/Tc labeling kits, 2:20652 (BNL-21828) 
TECHNOLOGY TRANSFER 


Technology transfer in action, 2:21472 (UCRL-52000-76-9) 
TELLURIUM/METALLURGICAL EFFECTS 
Creep-rupture properties of 20Cr-25Ni-Nb stabilized stainless steel 
in 10dine and tellurium vapours, 2:20497 
TELLURIUM COMPOUNDS/EXCITONS 
Characteristics of the influence of impurities with partly filled 3d 
states on excitons in CdTe, 2:20533 
TELLURIUM COMPOUNDS/MAGNETIC SUSCEPTIBILITY 
Characteristics of the influence of impurities with partly filled 3d 
states on excitons in CdTe, 2:20533 
TELLURIUM COMPOUNDS/PHOTOLUMINESCENCE 
Characteristics of the influence of impurities with partly filled 3d 
states on excitons in CdTe, 2:20533 
TENNESSEE/COAL MINING 
— of coal strip mining on water quality and ee, in 
t Tennessee. Completion report, 2:19229 (PB-25139 
TENNESSEE RIVER/RADIOA ITY 
Tennessee and Cumberland River Basins radionuclide transport: a 
case study (Calculations of radiation dose to human tions 
from cumulative operation of nuclear facilities), 2:2098 
(HEDL-SA-1087) 
EE VALLEY AUTHORITY/HYDROELECTRIC 
POWER PLANTS 
History and ry of supervisory control of TVA hydro 


lants, 2:2) 
TENNESSEE VALLEY AUTHORITY/POWER GENERATION 


na annual report, 2:20317 
EE V YY AUTHORITY/PUMPED STORAGE 
POWER PLANTS 
History and philosophy of supervisory control of TVA hydro 
plants, 2:20321 


THERMAL EFFLUENTS/BIOLOGICAL EFFECTS / 


TENNESSEE VALLEY AUTHORITY/RESEARCH PROGRAMS 
aa annual rt, 2:20317 
HTHALIC ACID/CHEMICAL PREPARATION 
Utilization of coal conversion process ty aes Quarterly 
report, July 26, 1976-September 25, 1976 (Benzene carboxylic 
acids), 2:19213 (FE-1724-21) , 
TERPENES/BIOSYNTHESIS 


yer of hydrocarbon production in green plants, 
2:20931 (LBL-4789) 
TERPENES/PHOTOSYNTHESIS 
Electron microscopy of hydrocarbon production in green plants, 
2:20931 (LBL-4789) 
ECOSYSTEMS/ENERGY BALANCE 
Small mammal energetics in grassland ecosystems, 2:20858 
TEST FACILITIES 
Needs and status of CTR materials irradiation facilities, an 
introduction to 14-MeV neutron sources, 2:21464 (BNL-21833) 
TEST FACILITIES/DESIGN 
70-MWt LMFBR steam eer test facility, 2:19799 
TEST pe Se ce gph BILITY nee a ass aaa 
Coal technology program progress report for tember 1976, 
2:19153 (OR 71M 5604 re . 
TEST FACILITIES/SPECIFICATIONS 
ig we helium loop for nuclear process heat studies, 
719855 (LA-6515-MS) 
A/BIOCHEMICAL REACTION KINETICS 
Circadian regulation: control and regulation of the biologi 
clock in higher organisms and protistans, 2:20902 (ANL-76-99) 
Circadian regulation of respiration, glycogen, tyrosine 
aminotransferase, and biogenic amines in cultures of 
Tetrahymena pyriformis, 2:20903 (ANL-76-99) 
ENA/DAILY VARIATIONS 
Circadian regulation: control and regulation of the biological 


clock in higher organisms and protistans, 2:20902 (ANL-76-99) 
TETRAHYMENA/M ABOLISM 


Circadian regulation: control and regulation of the biological 
clock in higher organisms and protistans, 2:20902 (ANL-76-99) 

Nucleic acids and protein synthesizing mechanism in 
mitochondria. Progress report No. 12 (Tetrahymena, **P and 
4C tracer ae 2:20932 (TID-27199) 

TEXAS/ELECTRIC POWER 

Electric Reliability Council of Texas intertie situation. A study 
P! by the Congressional Research Service at the request 
of Metcalf, Chairman, Subcommittee on Minerals, Materials 
and Fuels of the Committee on Interior and Insular Affairs, 
United a Senate, 2:20312 

Y 


Review of leading state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02) 
/DRYING 


Solar concentrating system for textile drying, 2:19566 (CONF- 
760655- 
TEXTILES/PROCESSING 
Report of the proceedings of the agriculture processing industry 
workshop on energy conservation, held in Washington, D.C., 
March 4 and 5, 1976, 2:20249 (CONF-760355-) 
TFR TOKAMAK/FORECASTING 
heyy for controlled thermonuclear fusion, 2:21399 
TFR TOKAMAK/PLASMA DIAGNOSTICS 
Multichannel HCN interferometer for electron density ee 
 eeaacee of Tokamak plasmas, 2:21276 (EUR-CEA-FC- 


799) 
TFTR DEVICE/DESIGN 
Tokamak Fusion Test Reactor. Final conceptual design report 
(Overall cost and scheduling program), 2:21388 (PPPL-1275) 
IEMIA/ETIOLOGY 


a life span in alpha thalassemic mice, 2:20950 (CONF- 
'60947-2 


THALASSEMIA/GENETIC CONTROL 
Erythrocyte life span in alpha thalassemic mice, 2:20950 (CONF- 
760947-2) 
THALLIUM /PIONIC ATOMS 
New determination of the 7p mass from pionic-atom transition 
energies, 2:21128 
CHLORIDES/RADIOLYSIS 
Kinetics of dissociation of ferric chloride complexes. Stability 
constants of inner- and outer-sphere complexes (Electron 
beams), 2:20649 
THALLIUM COMPLEXES/CHEMICAL REACTION KINETICS 
Reactions of thallium(II) chloride complexes with iron(II) and 
iron(III), 2:20642 
THENOYLTRIFLUOROACETONE 
See TTA 
DECOMPOSITION 
See PYROLYSIS 
EFFLUENTS/BIOLOGICAL EFFECTS 
Plume residence and toxic material accumulation (Thermal 
effluent effects on growth rate and '*’Cs uptake by trout), 
2:20893 (ANL-75 .3)) 





THERMAL EFFLUENTS/COOLING / 160S 


Thermal discharge residence by Lake Michigan Salmonids, 
2:20892 (ANL-75-60(Pt.3)) 

Underwater radiotelemetry system (Monitoring fish movements, 
physiological parameters, and effects of thermal effluents), 
2:20876 (ANL-75-60(Pt.3)) 

THERMAL EFFLUENTS/COOLING 
Method for the treatment of waste waters (Patent), 2:20023 
THERMAL EFFLUENTS/MATHEMATICAL MODELS 

Mathematical models for thermal discharges, 2:20022 (FRNC- 
CONF-152) 

THERMAL EFFLUENTS/MOCKUP 

Cooling problems of thermal power plants. Physical model 
studies, 2:19629 (INIS-mf-3138) 

THERMAL EFFLUENTS/POLLUTION REGULATIONS 

Heat emissions of condensation turbine sets of steam power plants 
and the environment, 2:19611 

THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 

Integral heater thermal energy storage device (Patent), 2:20169 

Method and means for reclaiming heat from a sewage disposal 
system (Patent), 2:20170 

THERMAL ENERGY STORAGE EQUIPMENT/ 

PERFORMANCE 

United States special format report: report of the Phoenix 
Corporation, city of Colorado Springs Solar Heating Project, 
2:19548 (SE-4578-76/1) 

THERMAL INSULATION 

Thermal insulation of high temperature reactors, 2:19715 (CEA- 
CONF-3440) 

THERMAL INSULATION/CORROSION 

Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Interim report No. 2, July 1974-June 1975, 2:20589 
(FE-1221-144) 

THERMAL INSULATION/ECONOMICS 
Economic thickness for industrial insulation, 2:20262 
THERMAL INSULATION/EFFICIENCY 

Benefit-cost methodology for evaluating energy conservation 
programs, 2:20257 (PB-249342) 

Project Retrotech: instructor's kit for home weatherization course 
(4 booklets), 2:20250 (FEA/D-75/456R) 

THERMAL INSULATION/ENERGY CONSERVATION 

Economic thickness for industrial insulation. Conservation paper 
number 46, 2:20251 (FEA/D-75/712) 

THERMAL INSULATION/MANUALS 

Economic thickness for industrial insulation. Conservation paper 

number 46, 2:20251 (FEA/D-75/712) 
THERMAL INSULATION/REGULATIONS 

Building energy authority and regulations survey: state activity. 

Final report, 2:20294 (PB-250858) 
THERMAL INSULATION/TESTING 

Development program and major test results for thermal 
insulation used in presence of sodium vapors and aerosols 
(LMFBR), 2:19767 (CEA-CONF-3519) 

THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/COOLING PONDS 

Economic assessment of backfitting power plants with closed- 
cycle cooling systems. Final report, Apr 1974-Oct 1975, 2:19608 
(PB-251189) 

Perspective on use of fresh water for cooling systems of 
thermoelectric powerplants in florida. Water resources 
investigations (final report), 2:19607 (PB-250937) 

THERMAL POWER PLANTS/COOLING SYSTEMS 
Coastal power plant heat disposal considerations, 2:19613 
Selection of plant cooling source(s), 2:19609 

THERMAL POWER PLANTS/COOLING TOWERS 

Perspective on use of fresh water for cooling systems of 
thermoelectric powerplants in florida. Water resources 
investigations (final report), 2:19607 (PB-250937) 

THERMAL POWER PLANTS/DIAGRAMS 

Thermal power generating plants. Graphical symbols; switchgear. 
Draft, 2:19822 

THERMAL POWER PLANTS/FOSSIL FUELS 

Supplying of primary energy to electric power stations up to 1985, 
2:20301 (FRNC-CONF-138) 

THERMAL POWER PLANTS/HEAT EXCHANGERS 

Tubesheet design in U-tube exchangers including the effect of tube 
rotational restraint, 2:19622 

THERMAL POWER PLANTS/HYDROGEN FUELS 

Method of and apparatus for improved methanol operation of 
combustion systems (Patent), 2:20437 

THERMAL POWER PLANTS/MECHANICAL DRAFT 

COOLING TOWERS 

Economic assessment of backfitting power plants with closed- 
cycle cooling systems. Final report, Apr 1974-Oct 1975, 2:19608 
(PB-251189) 

THERMAL POWER PLANTS/NATURAL DRAFT COOLING 

TOWERS 

Economic assessment of backfitting power plants with closed- 
cycle cooling systems. Final report, Apr 1974-Oct 1975, 2:19608 
(PB-251189) 


ERA Vol. 2, No. 8 


THERMAL POWER PLANTS/ONCE-THROUGH COOLING 
SYSTEMS 
Perspective on use of fresh water for cooling systems of 
thermoelectric or ar in florida. Water resources 
investigations (final report), 2:19607 (PB-250937) 
THERMAL POWER PLA /STEAM SYSTEMS 
—— in steam cycle thermal power stations (Patent), 
2:19641 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Cooling problems of thermal power plants. Physical model 
studies, 2:19629 (INIS-mf-3138) 
THERMAL POWER PLANTS/THERMODYNAMIC CYCLES 
a in steam cycle thermal power stations (Patent), 
2:19641 
THERMAL POWER PLANTS/WASTE HEAT 
Commentary on keynote paper by F.W. Gorbet: economics and 
the question of low-grade heat, 2:19623 (AECL-5322/2) 
Future developments in waste heat utilization. Summary report, 
2:19625 (PB-249346) 
THERMAL POWER PLANTS/WATER REQUIREMENTS 
Problems of industrial water supply for power plants, 2:19603 
THERMAL POWER PLANTS/WATER RESOURCES 
Water as a factor in energy resources development, 2:20878 (PB- 
250750) 
THERMAL WATERS/USES 
Results of investigation of the thermal waters of Kamchatka and 
the prospects of their utilization, 2:19580 (UCRL-Trans-11182) 
THERM¢ UPLES/STANDARDS 
Thermocouple material, iron and constantan, solid conductor 
(bare, fiberglass insulated, and sheathed over fiberglass 
insulation), 2:19899 (RDT-C-7-1T(11-76)) 
Thermocouple assemblies, magnesium oxide insulated, stainless 
steel sheathed, 2:19900 (RDT-C-7-16T(11-76)) 
THERMODYNAMIC CYCLES 
See also BOTTOMING CYCLES 
Improvements in steam cycle thermal power stations (Patent), 
2:19641 


THERMOLUMINESCENT DOSEMETERS/BACKGROUND 
RADIATION 
Estimates of cosmic radiation using TLD measurements (For 
assessing storage dose of TLDs used for environmental 
monitoring), 2:20772 (UCRL-78423) 
ERMONUCLEAR DEVICES 
See also ASTRON 
BASEBALL DEVICES 
PINCH DEVICES 
STELLARATORS 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/BEAM-PLASMA SYSTEMS 
Plasma density measurements in a gas target, 2:21446 
THERMONUCLEAR DEVICES/FORECASTING 
Prospect for fusion, 2:20247 
THERMONUCLEAR DEVICES/IMPURITIES 
Expressions for impurity ionization in toroidal magnetic 
configurations, 2:21403 (CEA-CONF-3485) 
THERMONUCLEAR DEVICES/POWER SUPPLIES 
Storage capacitors, start and crowbar switches and inductors for 
high beta plasma experiments, 2:21433 
THERMONUCLEAR DEVICES/REVIEWS 
Controlled thermonuclear reactions and plasmaphysics, 2:21307 
THERMONUCLEAR DEVICES/SPECIFICATIONS 
Storage capacitors, start and crowbar switches and inductors for 
high beta plasma experiments, 2:21433 
THERMONUCLEAR DEVICES/TECHNOLOGY ASSESSMENT 
Prospect for fusion, 2:20247 
THERMONUCLEAR FUELS/CONDENSATES 
Condensation of op isotopes in laser fusion targets, 2:21447 
THERMONUCLEAR FUELS/EMPLACEMENT 
eer mounting a fuel pellet in a laser-excited fusion reactor, 
THERMONUCLEAR FUELS/FABRICATION 
Method for sizing hollow microspheres (Patent), 2:21440 
Method for preparing spherical thermoplastic particles of uniform 
size (Patent), 2:21442 
Method of producing encapsulated thermonuclear fuel particles 
(Patent), 2:21443 
THERMONUCLEAR FUELS/IMPLOSIONS 
Recoil free implosion of large aspect ratio thermonuclear 
microexplosion target, 2:21445 
THERMONUCLEAR FUELS/LASER IMPLOSIONS 
— _ energy release from clean fusion fission pellets, 
Observation of the compression of hollow microspheres, 
irradiated from a laser, 2:21463 
Status of laser fusion (Review of research at KMSF, LLL, Los 
7056)" and Univ. of Rochester Laboratories), 2:21452 (UCRL- 
re and scaling laws of laser-driven ablative implosions, 


TH 
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Two methods of space-time energy densification, 2:21461 
THERMONUCLEAR FUELS, TIVISTIC BEAM 
INJECTION 
Application of the relativistic electron beams originating in the 
pe of plasma focus type for the combined laser-REB 
plasma heating, 2:21256 
Two methods of space-time energy densification, 2:21461 
ONUCLEAR FUELS/SPECIFICATIONS 
Multiple shell fusion targets (Patent), 2:21441 
IEERMONUCLEAR REACTIONS 
we oa; energy release from clean fusion fission pellets, 
THERMONUCLEAR REACTIONS/EXPLODING WIRES 
Nuclear fusion in very dense plasmas obtained from electrically 
‘exploded’ liquid threads, 2:21308 
THERMONU R REACTIONS/LASER-PRODUCED 
PLASMA 
Extremal physical conditions in thermonuclear combustion 
initiated by a laser beam, 2:21338 
THERMONUCLEAR REACTOR COOLING SYSTEMS/DESIGN 
Evaluation of the technical and economic feasibility of mirror 
fusion devices. Final report, 2:21436 (UCRL-13695) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/HEAT 
TRANSFER 
Evaluation of the technical and economic feasibility of mirror 
fusion devices. Final report, 2:21436 (UCRL-13695) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
SPECIFICATIONS 
Design study of a heat reservoir system for the tokamak reactor, 
2:21435 (JAERI-M-6099) 
THERMONUCLEAR REACTOR MATERIALS 
Tritium in inorganic compounds of lithium, 2:20615 (ERDA-tr- 


218) 
THERMONUCLEAR REACTOR MATERIALS/NEUTRON 
REACTIONS 
Neutrons and fusion, 2:21407 (CONF-760715-P1) 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
Damage function analysis for fusion reactor applications, 2:21465 
(HEDL-SA-876) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also D-T REACTORS 
THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 
Technology index for plasmaphysics research and fusion reactors. 
Volume 10, No. 10, 1976. Bibliography, author index, subject 
index, appendix, 2:21236 
THERMONUCLEAR REACTORS/DATA COMPILATION 
Survey of atomic and molecular data needs for fusion, 2:21298 
(INDC(NDS)-72/LNA) 
THERMONUCLEAR REACTORS/DOSE RATES 
Dose rate calculations for a fusion ignition experiment, 2:21448 
(Juel- 1268) 
ERMONUCLEAR REACTORS/ENERGY STORAGE 
Inductive energy storage using high voltage vacuum circuit 
breakers, 2:21431 
THERMONUCLEAR REACTORS/INFORMATION NEEDS 
Survey of atomic and molecular data needs for fusion, 2:21298 
(INDC(NDS)-72/LNA) 
THERMONUCLEAR REACTORS/MAGNETIC FIELD 
CONFIGURATIONS 
PERVUE: a program to plot perspective views of surfaces, 
2:21413 (PPPL-1304) 
Progress report on rotating liquid liner implosion experiment, 1 
June-31 December 1975, 2:21411 (AD-A-021575) 
THERMONUCLEAR REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Neutral-beam oa options (Design and cost optimization), 
2:21438 (LBL-4492) 
THERMONUCLEAR REACTORS/PLANNING 
CTR a network, 2:21480 (LBL-5315) 
THERMONUCLEAR REACTORS/PLASMA CONFINEMENT 
Pulsed fusion (Slow and fast liner compression), 2:21396 
THERMONUCLEAR REACTORS/POWER SUPPLIES 
Design, fabrication, and testing of a five megajoule homopolar 
motor-generator, 2:21424 
Inductive energy transfer using a flying capacitor, 2:21430 
Method for exciting inductive-resistive loads with high and 
controllable direct current (Patent), 2:21434 
THERMONUCLEAR REACTORS/RADIATION HAZARDS 
Safety and environmental aspects of fusion reactors, 2:21449 
(UCRL-78759) 
IONUCLEAR REACTORS/RADIOACTIVATION 
w ~~ — for a fusion ignition experiment, 2:21448 
uel-1 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Controlled thermonuclear fusion (Summary of research status), 
2:21384 (CEA-CONF-3403) 


TIN ALLOYS/ELECTRON BEAM WELDING / 


THERMONUCLEAR REACTORS/REVIEWS 
Present state of controlled nuclear fusion research, 2:21393 
= IONUCLEAR REA NOLOGY 
Perspectives in me: 1976, 2:20202 (CES-17) 
TH ONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THICKNESS GAGES 
X-ray thickness measurement of aluminum alloys, 2:20790 


CONF-760539-) 
THICKNESS GAGES/CALIBRATION 


Use of alpha-particle excited x-rays to measure the thickness of 
thin films containing low-Z elements, 2:20787 (CONF-760539-) 
THICKNESS GAGES/GAMMA SOURCES 
Study on the ———- of backscattered gamma-rays to 


aie poe 2 — 39-) 


See ORGANIC SULFUR COMPOUNDS 
THOMAS-FERMI MODEL/KINETIC ENERGY 
——— approximation of the kinetic energy density, 
THORIUM/ELECTRONIC STRUCTURE 
Electronic structure of actinides and related metals, 2:20483 
THORIUM/X-RAY EMISSION ANALYSIS 
Determination of ppB concentrations of uranium, thorium, and 
molybdenum in water using APDC preconcentration and 
radioisotope excited energy dispersive x-ray emission 
spectrometry, 2:20625 (CONF-760539-) 
THORIUM 232/GROUND STATES 
Reduced transition probabilities for high-spin states in *°?Th 
(Lifetimes, 6* to 18* G.S. rotational band), 2:21188 
THORIUM 232 TARGET/KRYPTON 84 REACTIONS 
ee probabilities for high-spin states in 7°*Th, 
:21 
THORIUM 232 TARGET/XENON 136 REACTIONS 
ee transition probabilities for high-spin states in ***Th, 


2:2 
THORIUM FLUORIDES/CHEMICAL REACTION KINETICS 
Thermodynamic study of actinide fluoride complexation, 2:20658 
THORIUM OXIDES/PHASE STUDIES 
= americium oxides with threevalent metal oxides, 
:2 
THROMBOSIS/DIAGNOSIS 
Portable multiwire proportional chamber imaging system for high 
resolution '*5I imaging, 2:20762 (CONF-760539-) 
THTR-300 REACTOR/CONSTRUCTION 
Erection and construction progress of the THTR 300 prototype 
nuclear power station, 2:19750 
THTR-300 REACTOR/REACTOR CHARGING MACHINES 
Graphite ball detectors for the fuel handling machine of a helium- 
cooled pebble bed reactor, 2:19742 
THYMINE/CHEMICAL RADIATION EFFECTS 
Formation and repair of gamma-ray induced nucleic acid base 
damage in bacteria and mammalian cells. Final pet 
September 1, 1973-August 31, 1976, 2:20962 (ORO-4155-1) 
Gamma-ray excision repair in normal and diseased human cells 
(HeLa cells and skin fibroblasts from xeroderma pigmentosum 
and Franconi anemia re 2:20966 
THYROID/NEOPLASM: 
Carcinogenesis (Uv radiation, gamma radiation, neutrons), 2:20995 
(ANL-76-99) 
TIDAL POWER/FEASIBILITY STUDIES 
Potential of natural energy sources, 2:20316 
TIDAL POWER PLANTS 
See also RANCE POWER PLANT 
TIDAL POWER PLANTS/TECHNOLOGY ASSESSMENT 
Perspectives in energy: 1976, 2:20202 (CES-17) 
TIN/CHARGED-PARTICLE TRANSPORT 
Comparison of the LLL HANDYL76 code with three Stanford 
Linac experiments (185 MeV to 1 GeV; for CDC 7600 
computer), 2:21204 (UCID-17193) 
TIN/NE ON DIFFRACTION 
Determination of scattering lengths and magnetic = rotations by 
neutron interferometry, 2:20516 (CONF-760715-P2) 
TIN/PIONIC ATOMS 
New determination of the 7p mass from pionic-atom transition 
energies, 2:21128 
TIN/SUPERCONDUCTIVITY 
Su ewe of metal and metal-polymer organosols, 
:2061 
Transverse distribution of the critical current in cylindrical and 
plane superconducting tin films, 2:20534 
TIN 119/MOESSBAUER EFFECT 
Lattice dynamics of intercalation and layer comaente by ™°Sn 
Moessbauer effect spectroscopy, 2:20600 (CONF-760539-) 
TIN ALLOYS/CREEP 
Diffusion creep in binary alloys, 2:20499 
TIN ALLOYS ON BEAM WELDING 
Welded joints on different materials: examples of pairs of materials 
important in nuclear engineering, 2:20468 (BNWL-tr-131) 





TIN ALLOYS/SUPERCONDUCTIVITY / 


TIN ALLOYS/SUPERCONDUCTIVITY 
Superconductivity of metal and metal-polymer organosols, 
2:20614 
TIN SULFIDES/LATTICE VIBRATIONS 
Lattice dynamics of intercalation and layer compounds by *'°Sn 
Moessbauer effect spectroscopy, 2:20600 (CONF-760539-) 
TIN TELLURIDES/LATTICE VIBRATIONS 
Lattice dynamics of intercalation and layer compounds by *!°Sn 
Moessbauer effect spectroscopy, 2:20600 (CONF-760539-) 
TISSUE-EQUIVALENT MATERIALS/NEUTRON DOSIMETRY 
Neutron dose rate for low-energy deuterons on beryllium, 2:21210 
TISSUES 
See also SKIN 
TISSUES/CHEMICAL COMPOSITION 
Application of Gd-153 to static and dynamic transmission studies 
(Photon transmission scanning), 2:20930 (CONF-760539-) 
TISSUES/FREEZING 
Preservation of mammalian cells and embryos by freezing, 2:20948 
(CONF-760675-1) 
TISSUES/PHOTON TRANSMISSION SCANNING 
Use of x- and gamma radiation for selective analysis of bi- 
component material, 2:20943 (CONF-760539-) 
TISSUES/RADIONUCLIDE KINETICS 
Therapy of metal poisoning (Lead compounds, plutonium 
isotopes), 2:21015 (ANL-76-99) 
TISSUES/STORAGE LIFE 
Preservation of mammalian cells and embryos by freezing, 2:20948 
(CONF-760675-1) 
TISSUES/THAWING 
Preservation of mammalian cells and embryos by freezing, 2:20948 
(CONF-760675-1) 
TITANIUM/BINDING ENERGY 
Core-electron binding energies of the first thirty elements, 2:21094 
TITANIUM/DISTRIBUTION 
Titanium distribution in uranium-titanium alloys, 2:20477 (Y-2055) 
TITANIUM/MAGNETIC PROPERTIES 
Magnetic form factor of 3d and 4d paramagnetic metals, 2:20509 
(CONF-760601-P2) 
TITANIUM/X-RAY EMISSION ANALYSIS 
Elemental analysis of coal by proton-induced x-ray emission 
analysis, 2:19218 (CONF-760539-) 
TITANIUM/X-RAY FLUORESCENCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
TOBACCO PLANT 
See NICOTIANA 
TOKAI-MURA FAST CRITICAL ASSEMBLY 
See FCA REACTOR 
TOKAMAK DEVICES 
See also JET TOKAMAK 
PETULA TOKAMAK 
TFR TOKAMAK 
TFTR DEVICE 
TOKAMAK DEVICES/ELECTRIC DISCHARGES 
Plasma microwave emission and accelerator discharge regime in 
the FT-1 tokamak, 2:21250 
TOKAMAK DEVICES/ELECTROMAGNETIC FIELDS 
Magnetic field control with constant current source and shunt 
voltage source in the case of ASDEX, 2:21412 (IPP-III/20) 
TOKAMAK DEVICES/HIGH-FREQUENCY HEATING 
Lower hybrid heating of large tori using waveguides, 2:21400 
(CEA-CONF-3418) 
Theory of Grill launching for lower hybrid resonance heating, 
2:21404 (CEA-CONF-3486) 
TOKAMAK DEVICES/IMPURITIES 
—" of impurities from a Tokamak, 2:21402 (CEA-CONF- 
421) 
Impurity dependence of some characteristics of a plasma confined 
inside a Tokamak, 2:21239 (EUR-CEA-FC-779) 
— impurities from tokamaks by neutral-beam injection, 
:2125 


TOKAMAK DEVICES/INSTABILITY GROWTH RATES 
Magnetohydrodynamic stability of highly elongated axisymmetric 
equilibria, 2:21355 
TOKAMAK DEVICES/MAGNETIC FIELDS 
—— on vertical displacement of elliptic tokamak, 
2:2141 
TOKAMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Removal of impurities from tokamaks by neutral-beam injection, 


2:21253 
TOKAMAK DEVICES/PLASMA CONFINEMENT 
High-pressure flux-conserving Tokamak equilibria, 2:21266 
Impurity dependence of some characteristics of a plasma confined 
inside a Tokamak, 2:21239 (EUR-CEA-FC-779) 
TOKAMAK DEVICES/PLASMA INSTABILITY 
——— and stability of tokamak with arbitrary cross section, 
2:21265 
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TOKAMAK DEVICES/REACTOR SAFETY 
Experimental determination of the safety factor in the Finger-Ring 
Tokamak, 2:21394 
TOKAMAK DEVICES/RESEARCH PROGRAMS 
Plasmas at ae An overview of work at Germany's plasma 
hysics centre, 2:21397 
TOKAMAK DEVICES/SCALING LAWS 
Some technical constraints on possible Tokamak machines from 
next generation to reactor size, 2:21386 (IPP-4/133) 
TOKAMAK DEVICES/TECHNOLOGY ASSESSMENT 
Prospect for fusion, 2:20247 
TOKAMAK DEVICES/THERMAL CONDUCTIVITY 
Electronic thermal conductivity in tokamaks, 2:21328 
TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
Short-wave dissipation instability on trapped electrons, 2:21332 
Trapped ion mode driven by ion magnetic drift resonance in a flat 
torus, 2:21342 (EUR-CEA-FC-811) 
TOKAMAK TYPE REACTORS 
Characteristics of a predemonstration fusion device, 2:21385 
(CONF-760940-1) 
TOKAMAK TYPE REACTORS/DESIGN 
MHD equilibria for plasmas in a Tokamak Engineering Test 
Reactor (TETR), 2:21391 (UWFDM-174) 
TOKAMAK TYPE REACTORS/ENERGY BALANCE 
Dynamics of tokamak plasma experiments and reactors, 2:21387 
(ORNL/TM-5509) 
TOKAMAK TYPE REACTORS/EQUILIBRIUM PLASMA 
MHD equilibria for plasmas in a Tokamak Engineering Test 
Reactor (TETR), 2:21391 (UWFDM-174) 
TOKAMAK TYPE REACTORS/FORECASTING 
Prospects for controlled thermonuclear fusion, 2:21399 
TOKAMAK TYPE REACTORS/HIGH-FREQUENCY HEATING 
Fast-wave heating of a reactor plasma: consideration of two 
frequency regimes, 2:21242 (PPPL-1298) 
TOKAMAK TYPE REACTORS/MAGNET COILS 
High magnetic field cryogenic coil for the Frascati Tokamak 
transformer, 2:21417 
TOKAMAK TYPE REACTORS/MAGNETIC ENERGY 
STORAGE 
——e inductor-converter units for pulsed power loads, 
2:20164 


TOKAMAK TYPE REACTORS/MAGNETOHYDRODYNAMICS 
MHD equilibria for plasmas in a Tokamak Engineering Test 
Reactor (TETR), 2:21391 (UWFDM-174) 
TOKAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Conceptual design of the neutral beam injection system for the 
2000M Wt tokamak reactor, 2:21241 (JAERI-M-6222) 
Quasi-linear relaxation of a fast-ion beam in a tokamak, 2:21254 
(ORNL-tr-4299(Draft)) 
TOKAMAK TYPE REACTORS/PLASMA CONFINEMENT 
Status of tokamak plasma physics (Plasma parameters), 2:21409 
(PPPL-1296) 
TOKAMAK TYPE REACTORS/PLASMA INSTABILITY 
Role of runaway electrons in the development of instability in the 
Tokamak, 2:21344 
TOKAMAK TYPE REACTORS/RUNAWAY ELECTRONS 
Role of runaway electrons in the development of instability in the 
Tokamak, 2:21344 
TOKAMAK TYPE REACTORS/SCALING LAWS 
Dynamics of tokamak plasma experiments and reactors, 2:21387 
(ORNL/TM-5509) 
TOKAMAK TYPE REACTORS/SPECIFICATIONS 
Major features of DT tokamak fusion reactor systems, 2:21395 
TOKAMAK TYPE REACTORS/TRANSFORMERS 
High magnetic field cryogenic coil for the Frascati Tokamak 
transformer, 2:21417 
TOMOGRAPHY/IMAGES 
Dynamic tomography in dentistry, 2:20935 (CONF-760539-) 
TOPPING CYCLES 
Coal technology program progress report for September 1976, 
2:19153 (ORNL/TM-5674) 
TOPPING CYCLES/COMPARATIVE EVALUATIONS 
Evaluation of the technical and economic feasibility of mirror 
fusion devices. Final report, 2:21436 (UCRL-13695) 
TOROIDAL PINCH DEVICES/INSTABILITY GROWTH RATES 
Magnetohydrodynamic stability of highly elongated axisymmetric 
equilibria, 2:21355 
TOROIDAL PINCH DEVICES/ION TEMPERATURE 
Spectroscopic measurements of the plasma temperature in the ZT- 
1 toroidal pinch, 2:21263 
TOTAL ENERGY SYSTEMS 
See also MIUS 
TOTAL ENERGY SYSTEMS/ECONOMICS 
soreness) energy sytems industrial applications, 2:19539 (CONF- 
TOWER FOCUS POWER PLANTS/CENTRAL RECEIVERS 
Temperature distribution along an absorbing-emitting fluid layer 
flowing over an opaque substrate, 2:19542 (SAND-76-8622) 





APR. 30, 1977 


TOWER FOCUS POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Assessment of the socio-economic and environmental aspects of 
the central receiver power plants, 2:19541 (LBL-5291) 
TOXINS/BIOLOGICAL EFFECTS 
Evaluation of the mechanisms of energy-related toxic agents on 
the mammalian hematopoietic system using flow 
microfluorometric analysis. Progress ~— January 1- 
oeene 30, 1976, 2:20916 (LA-6601-PR) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRAINING 
See EDUCATION 
TRAINS/FUEL ECONOMY 
Fuel efficiency improvement in rail a transportation. Final 
report, Jun-Dec 1975, 2:20390 (PB-250673) 
TRAINS/PERFORMANCE TESTING 
General Vehicle Test Plan (GVTP) for urban rail transit cars. 
Final report, Aug 1973-Jun 1975, 2:20372 (PB-250575) 
TRANS 104 LEMENTS 
See also ELEMENT 105 
TRANS 104 ELEMENTS/CHEMICAL PROPERTIES 
One-atom-at-a-time chemical studies of transactinide elements, 


:20666 
—— methods in the gas phase for transactinide elements, 
:20633 


TRANS 104 ELEMENTS/SEPARATION PROCESSES 
ae ny methods in the gas phase for transactinide elements, 
:2063 


TRANS 104 ELEMENTS/SOLVENT EXTRACTION 
Proposed group separation procedure for ~ met elements by 
using di-ethyl-dithiophosphoric acid, 2:20634 
TRANSAMINASES 
See AMINOTRANSFERASES 
TRANSDUCERS 
Electroacoustic converter with magnetostrictive elements (Patent; 
LMFBR), 2:19795 
TRANSFORMERS/PERFORMANCE 
Multi-megajoule inertial-inductive energy storage system, 2:21418 
TRANSFORMERS/SWITCHES 
Frascati Tokamak transformer switching system, 2:21427 
TRANSITION RADIATION DETECTORS/DESIGN 
Large proportional multiwire chambers for transition radiation 
detection with unambiguous position readout (To discriminate 
between electrons and hadrons), 2:20781 
TRANSPLUTONIUM ELEMENTS 
See also AMERICIUM 
BERKELIUM 
CALIFORNIUM 
CURIUM 
EINSTEINIUM 
FERMIUM 
TRANS 104 ELEMENTS 
a: a ELEMENTS/NUCLEAR REACTION 
YIELD 
Method for the rapid separation and identification of 
transactinides with Z < 103 (Prepared by heavy ion nuclear 
reactions;separation processes, and a spectroscopy or fission 
roduct identifraction;), 2:20626 
TRANSPLUTONIUM ELEMENTS/RADIOCHEMICAL 
ANALYSIS 
Method for the rapid separation and identification of 
transactinides with Z < 103 (Prepared by heavy ion nuclear 
reactions;separation processes, and a spectroscopy or fission 
roduct identifraction;), 2:20626 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/DATA 
Transportation Environment Data Bank index, 2:19379 (SAND- 
75-0248B) 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Energy conservation. Part I. Transportation (a bibliography with 
abstracts). Report for 1964-May 1976 (106 Citations), 2:20381 
(NTIS/PS-76/0402) 
Intercity passenger transportation: mode/energy conservation. 
Volume II. Analysis. Final report, 2:20384 (PB-250884) 
Intercity passenger transportation: mode/energy conservation. 
Volume I. Executive summary. Final report, 2:20383 (PB- 
250883) 
Transportation energy conservation data book: supplement I 
(Suppl. to ORNL-5198), 2:20255 (ORNL-5232(Suppl.1)) 
TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 
Energy conditions in the South (Description of supply/demand 
1972), 2:20277 (ORNL/TM-5568) 
Energy use in transportation: potential for cooperative research, 
2:20371 (PB-250503) 
TRANSPORTATION SYSTEMS/INFORMATION SYSTEMS 
Survey of data bases at the Transportation Systems Center, U.S. 
Department of Transportation. Part 2. Detailed data base 
descriptions, 2:20401 (UCID-17315(Pt.2)) 


TRITIUM TARGET/DEUTERON REACTIONS / 


TRANSPORTATION SYSTEMS/MANUALS 
Characteristics of urban oe systems. A handbook for 
transportation planners, 2:20382 (PB-245809) 
TRANSPORTATION SYSTEMS/RESEARCH PROGRAMS 
Energy and Resource Planning Group annual report for FY 1976 
sing Stanford Research Institute — Model), 2:20206 
CRL-50029-76) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSPLUTONIUM ELEMENTS 
TRANSURANIUM ELEMENTS/MEETINGS 
Workshop on environmental research for transuranic elements, 
e130) Washington, November 12-14, 1975, 2:20867 (ERDA- 
TRANSURANIUM ELEMENTS/PACKAGING 
Design criteria transuranic dry waste burial containers (steel and 
reinforced concrete), 2:19418 (ARH-CD-353(Rev.3)) 
TRANSURANIUM ELEMENTS/RESEARCH PROGRAMS 
Workshop on environmental research for transuranic elements, 
8) Washington, November 12-14, 1975, 2:20867 (ERDA- 
TRAPPED ELECTRONS/G VALUE 
Influence of molecular structure and temperature on trapped 
electron yields in y-irradiated hydrocarbon glasses. Trapped 
electron decay in 2,4-dimethylpentane at < or =22 K, 2:20651 
TRAPPED-PARTICLE INSTABILITY 
Short-wave — instability on trapped electrons, 2:21332 
Trapped ion mode driven by ion magnetic drift resonance in a flat 
— 2:21342 (EUR-CEA-FC-811) 


See INJURIES 


URIES 
TREE RINGS/ACTIVATION ANALYSIS 

Dendro-analysis: the study of trace elements in tree rings, 2:20865 
(CONF-760539-) 

TRICHINELLA/ANTIGEN-ANTIBODY REACTIONS 

Prospects for use of the ELA test in control of trichinellosis in 
swine, 2:20956 (LA-UR-76-2247) 

Serum fractions associated with positive and false positive 
reactions in the ELA test for trichinellosis in swine, 2:20955 
(LA-UR-76-2246) 

TRICHINOSIS/ANTIGEN-ANTIBODY REACTIONS 
eye of the indirect enzyme-labeled antibody microtest to 
the detection and surveillance of animal diseases (Brucellosis, 
cholera, and trichinosis in cattle and swine), 2:20954 (LA-UR- 
76-1983) 
TRIGGER CIRCUITS/OPERATION 
Optically isolated high-voltage trigger system, 2:21238 
1,3,7-TRIMETHYLXANTHINE 
See CAFFEINE 
TRIODE TUBES/SPACE CHARGE 
Space ——- — calculations for the reflex triode, 2:21439 
(UCRL-52129) 
TRITIUM/INVENTORIES 
Tritium inventory in a thermal fusion reactor blanket, 2:21406 
TRITIUM/ISOTOPE PRODUCTION 

Tritium in inorganic compounds of lithium, 2:20615 (ERDA-tr- 

218 


TRITIUM/LASER ISOTOPE SEPARATION 
Tritium Waste Control Project progress report: April-June 1976 
(LIS; electrolysis; monitor; shipping container; catalytic 
exchange), 2:19395 (MLM.2389) 
TRITIUM/MAXIMUM PERMISSIBLE CONCENTRATION 
Information pertinent to the migration of radionuclides in ground 
water at the Nevada Test Site. Part 1. Review and analysis of 
existing information, 2:20868 (UCRL-52078(Pt.1)) 
TRITIUM/RADIATION MONITORING 
Information pertinent to the migration of radionuclides in ground 
water at the Nevada Test Site. Part 1. Review and analysis of 
existing information, 2:20868 (UCRL-52078(Pt.1)) 
TRITIUM/RADIOACTIVE WASTE DISPOSAL 
Tritium measurements in the exhaust air from the vent stacks of 
nuclear power plants with . ory reactors. Pt. 2. Results of 
measurements at the Stade, Biblis A, Kahl, Wuergassen and 
Lingen nuclear power stations, 2:20017 (STH-5/75) 
TRITIUM/RADIOACTIVE WASTE PROCESSING 
Safe methods of processing radioactive wastes, 2:19409 
TRITIUM COMPOUNDS/INFRARED SPECTRA 
Tritium Waste Control Project progress report: April-June 1976 
(LIS; electrolysis; monitor; shipping container; catalytic 
exchange), 2:19395 (MLM-2382) 
TRITIUM COMPOUNDS/PHOTOLYSIS 
Tritium Waste Control Project progress report: April-June 1976 
(LIS; electrolysis; monitor; shipping container; catalytic 
7 2:19395 (MLM-2382 
TRITIUM TARGET/DEUTERON REACTIONS 
Sources of polarized fast-neutron beams: a status report, 2:21161 
(CONF-760715-P2) 





TRITON REACTIONS/STRIPPING / 


TRITON REACTIONS/STRIPPING 

Sources of polarized fast-neutron beams: a status report, 2:21161 

(CONF-760715-P2) 
TROUT/BEHAVIOR 

Thermal discharge residence by Lake Michigan Salmonids, 

2:20892 (ANL-75-60(Pt.3)) 
TROUT/TEMPERATURE EFFECTS 

Plume residence and toxic material accumulation (Thermal 
effluent effects on growth rate and '°7Cs uptake by trout), 
2:20893 (ANL-75-60(Pt.3)) 

pr ter artes ENGINES 
anic Rankine bottoming cycle, 2:20404 (ERDA-76-136) 
TRU /ENERGY CONSERVATION 
DOT truck oe. 2:20410 (ERDA-76-136) 
TRUCKS/FUEL ECONOMY 

DOT truck program, 2:20410 (ERDA-76-136) 

Highway vehicle retrofit evaluation. Phase I. Analysis and 
preliminary evaluation results. Volume I: Sections 1 through 3. 
Interim report, May-Oct 1974, 2:20411 (PB-252554) 

Highway vehicle retrofit evaluation. Phase I. Analysis and 
preliminary evaluation results. Volume II: Sections 4 through 13 
and appendix. Interim report, May-Oct 1974, 2:20412 (PB- 
252555). 

Overview of ERDA truck systems program, 2:20409 (ERDA-76- 


136) 
TRUCKS/MODIFICATIONS 
Highway vehicle retrofit evaluation. Phase I. Analysis and 
reliminary evaluation results. Volume I: Sections 1 through 3. 
nterim report, May-Oct 1974, 2:20411 (PB-252554) 

Highway vehicle retrofit evaluation. Phase I. Analysis and 
preliminary evaluation results. Volume II: Sections 4 through 13 
and ap) ndix. Interim report, May-Oct 1974, 2:20412 (PB- 
25255 


(Thenoyltrifluoroacetone.) 
‘A/SOLVENT PROPERTIES 
Thermodynamic functions for complexing of M* aq ions (M = 
Pu to Fm), 2:20636 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 


TUBES or IMAGE STORAGE TUBES.) 
TUBES/MECHANICAL VIBRATIONS 
Mathematical model for cross-flow-induced vibrations of tube 
rows, 2:19889 (ANL-CT-77-4) 
TUBES (CONDUITS) 
See PIPES 
TUMOR CELLS/BIOLOGICAL RADIATION EFFECTS 
Genetics (Near and far ultraviolet radiation), 2:20977 (ANL-76-99) 
TUMOR CELLS/CHEMICAL COMPOSITION 

Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1976, 2:20915 (LA-6593-PR) 

TUMOR CELLS/CYTOLOGY 

Automated cancer-cell sorting and analysis. Progress report, July 
1-September 30, 1976, 2:20914 (LA-6589-PR) 

Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1976, 2:20915 (LA-6593-PR) 

TUMOR CELLS/MUTAGENESIS 
Genetics (Near and far ultraviolet radiation), 2:20977 (ANL-76-99) 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 
TUNGSTEN/CATALYTIC EFFECTS 

Catalyst for the conversion of hydrocarbons and a method of 

—— a fuel gas using the catalyst (Patent; Fe, Cr, and at 
east one of the metals Mo and W on Al,Os carrier), 2:19501 
TUNGSTEN/CATHODE SPUTTERING 

Energy threshold of the ion component in cathode sputtering of 

heavy metals by Cs*, 2:20469 
TUNGSTEN/LATTICE VIBRATIONS 

57Fe impurity atom lattice dynamics and systematics in group V 

and VI host metals, 2:20475 (LA-UR-76-2065) 
TUNGSTEN ALLOYS 

See also HASTELLOY X 
TUNGSTEN ALLOYS/CHEMICAL PREPARATION 

Liquid Metal Fast Breeder Reactor Materials Development 
Be gr Quarterly wy report for period ending June 30, 
1976, 2:20459 (ORNL-5218) 

TUNGSTEN ALLOYS/FABRICATION 

Impact properties and fabricability of thin-walled capsules of Pt- 
30% Rh-8% W, 2:20490 (ORNL-5203) 

Liquid Metal Fast Breeder Reactor Materials Development 
1978 2 Quarterly progress report for period ending June 30, 
1976, 2:20459 (ORNL-5218) 

TUNGSTEN ALLOYS/IMPACT TESTS 

— properties and fabricability of thin-walled capsules of Pt- 

fo Rh-8% W, 2:20490 (ORNL-5203) 


ERA Vol. 2, No. 8 


TURBINE BLADES/DESIGN 
High temperature gas turbine engine component materials testing 
program. Task I. Quarterly technical progress report No. 4, 
April 5-June 27, 1976, 2:19221 (FE-1765-18) 
TURBOGENERATORS/CONDUCTOR DEVICES 
Some problems raised by the operation of large nuclear turbo- 
generator sets. Cooling of shielded conductors. Precautionary 
steps for their thermal dimensioning, 2:19940 
TURBOGE NNERATORS/FORECASTING 
Maximum capacity of steam turbine units, 2:19925 
TURBOGENERATORS/PERFORMANCE 
Operating experience with bulb units at the Rance tidal power 
plant and other French hydro-power sites, 2:19600 
TURBULENT FLOW/NUMERICAL SOLUTION 
Reynolds number dependent scheme for the solution of “diabolic 
equations”, 2:20707 (UCRL-77631) 
TWO-PHASE FLOW 
Experimental methods in two-phase flow studies. Final report, 
2:19665 (PB-252227) 
TWO-PHASE FLOW/NUMERICAL SOLUTION 
Reynolds number dependent scheme for the solution of “diabolic 
equations”, 2:20707 (UCRL-77631) 
TYPE-II SUPERCONDUCTORS/HALL EFFECT 
Hall —y of a dirty type II superconductor near H/sub c2/, 
2:2122 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U 


UCLBL 
See LAWRENCE BERKELEY LABORATORY 
CLLL 


See LAWRENCE LIVERMORE LABORATORY 
U-GAS PROCESS/ENVIRONMENTAL EFFECTS 
Evaluation of pollution control in fossil-fuel conversion processes. 
Gasification: Section 7. U-Gas Process. Final report, 2:19182 
(PB-247226) 
UHV AC SYSTEMS/POWER TRANSMISSION LINES 
Audible noise performance of the first three-phase ultra-high 
voltage transmission test line at EPRI’s Project UHV, 2:19637 
ULTRACENTRIFUGES/PERFORMANCE TESTING 
Oily bilge water treatment with a tubular ultrafiltration system, 
19283 


ULTRACOLD NEUTRONS/BEAM EXTRACTION 
Ultracold neutrons (Review), 2:21206 (CONF-760715-P1) 
ULTRACOLD NEUTRONS/BEAM TRANSPORT 
Ultracold neutrons (Review), 2:21206 (CONF-760715-P1) 
ULTRACOLD NEUTRONS/STORAGE 
Ultracold neutrons (Review), 2:21206 (CONF-760715-P1) 
ULTRASONIC TESTING 
Improved ultrasonic nondestructive testing of pressure vessels. 
Yearly progress report, August 1, 1974-July 31, 1975, 2:19898 
(PB-250381) 
ULTRAVIOLET RADIATION/BIOLOGICAL RADIATION 
EFFECTS 


Effect of DNA repair on the cytotoxicity and mutagenicity of uv 
irradiation and of chemical carcinogens in normal and 
xeroderma pigmentosum cells, 2:20969 

Inherited DNA repair defects in H. sapiens: their relation to uv- 
associated processes in xeroderma pigmentosum, 2:20968 

Metabolic activation of chemical carcinogens to reactive 
electrophiles, 2:21001 

Xeroderma pigmentosum: damage to DNA is involved in 
carcinogenesis (Studies in cultured human xeroderma 
pigmentosum cells), 2:20883 (BNL-21779) 

UNDERGROUND DISPOSAL/SAFETY 

Radionuclide content of an exhumed canyon vessel and 
neighboring soil (Health hazards from long-time buried 
radiochemical process GUINING BO (DP-1446) 

UNDERGROUND MINING/MINING EQUIPMENT 

Device for moving an underground soles machine, 2:20725 

Hydraulic face support, 2:20726 

Rack for shield supports (Patent), 2:20724 

Rail barrier for railways used in underground mining, especially 
for overhead monorails, 2:20722 

Three frames-shield supports, especially for operating in 
considerably inclined stratification (Patent), 2:20723 

UNDERGROUND MINING/WALLS 

The evaluation of foamed concrete explosion-proof bulkheads. 

Final a 2:19239 (PB-246571) 
UNITED iGDOM/DISTRICT 

Have SSEB given district heating a fair chance (South of Scotland 

Electricity Board), 2:20207 
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UNITED KINGDOM/ENERGY 
Potential of natural energy sources, 2:20316 
UNITED KINGDO GY POLICY 
Energy needs of the United Kingdom, 2:20212 
National energy resources and the role of nuclear power, 2:20296 
Questions about the nuclear power program of the United 
Kingdom, 2:20297 
UNITED KINGDOM/ENERGY SOURCES 
Materials and energy resources, 2:20224 
National coouly cement and the role of nuclear power, 2:20296 
UNITED KINGDOM/NUCLEAR INDUSTRY 


British activity in the nuclear equipment business, 2:20231 
Nuclear reactor operations, 2:20235 
KINGDOM/NUCLEAR POWER 
Nuclear issue as seen by a trades union leader, 2:20298 
Nuclear issue as seen by a banker, 2:20232 
Questions about the nuclear power program of the United 
Kingdom, 2:20297 
Redressing the nuclear balance, 2:20244 
Steam up over reactor policy, 2:19851 
UNITED NGDOM/OFF-PEAK ENERGY STORAGE 
Electric storage heating: the experience in England and Wales and 
in the Federal Republic of Germany, 2:20248 (ANL/ES-50) 
STATES OF AMERICA 


UNIV. OF TEHERAN RESEARCH REACTOR 
See UTRR REACTOR 
UNIVERSITY OF WISCONSIN TOKAMAK 
See UWMAK DEVICES 
URANIUM 
See also ENRICHED URANIUM 
NATURAL URANIUM 
SLIGHTLY ENRICHED URANIUM 
URANIUM/ADSORPTION 
Some properties and development of cultivated bioadsorbent, 
2:19407 


URANIUM/CHEMICAL PROPERTIES 
Redox and chemical properties of U, Np and Pu in molten alkali 
chlorides, 2:20660 
URANIUM/CORROSION PROTECTION 
Formation of corrosion-resistant oxide film on uranium, 2:20548 
(K/TL-613) 
URANIUM/ELECTRONIC STRUCTURE 
Electronic structure of actinides and related metals, 2:20483 
URANIUM/ENERGY POLICY 
Canadian uranium policy and resource appraisal, 2:19440 
URANIUM/FORECASTING 
Canadian uranium policy and resource appraisal, 2:19440 
Market for uranium. Submission to Ranger environmental inquiry, 
2:19386 (INIS-mf-3114) 
Paper from the Uranium Institute, 2:19387 
URANIUM/GAMMA SPECTROSCOPY 
Bulk sample self-attenuation correction by transmission 
measurement (y-ray assay of box- and cylindrical-shaped 
samples), 2:19441 (CONF-760539-) 
URANIUM/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance: eastern 


United States. National Uranium Resource Evaluation Program. 


Savannah River Laboratory quarterly report, July-September 
1976, 2:19309 (GJBX-63(76)) 
URANIUM/GLOBAL ASPECTS 
Uranium: the World picture, 2:19305 
URANIUM/ISOTOPE RATIO 
Problem of analytical interlaboratory differences in practical 
safeguards, 2:19448 
UM/MARKET 


Market for uranium. Submission to Ranger environmental inquiry, 
2:19386 (INIS-mf-3114) 
NIUM/NUCLEAR REACTION ANALYSIS 

Two specialized delayed-neutron detector designs for assays of 
fissionable elements in water and sediment samples, 2:20623 

URANIUM/PHYSICAL RADIATION 

Introductory survey on swelling and gas release, 2:19383 

Study of irradiated uranium with the high-voltage electron 
microscope, 2:19352 

Void model for cavitational swelling of uranium, 2:19382 

URANIUM/PLANNING 


Montana energy position paper: a Montana Energy Advisory 
Council report, —" (NP-21224) 


National Uranium Resource Evaluation ee 
Hydrogeochemical and Stream Sediment mnaissance 
Program in Central United States. FY 1976A, July 1, 1976- 
September 30, 1976, 2:19310 (GJBX-64(76)) 

NGR-spectra of *’Fe in the periore biotite as a prospecting 
criterion for radioactive elements, 2:19314 

a - and extraction of uranium bearing ores in Europe, 
2:1931 


URANIUM BASE ALLOYS/SEGREGATION / 


bg ete eee pny ao on 
Conditions applying to Australian uranium ex; uards 
obligations under NPT, 2:19465 5 
AMPLE PREPARATION 
Methods of sample preparation and analysis for wide variations in 
materials types. A requirement for a national or an international 
safe is laboratory, 2:19450 
EEPARATION PROCESSES 
Procedure for ae ionized substances distinguished by 
chemical and physical properties, out of an aqueous solution 
(Patent; U from seawater), 2:19324 
- O-ECONOMIC 1 terareny 
ontana energy position paper: a Montana Energy Advisory 
Council staff re rt, 2: OFT ( et a , 
URANIUM/SP OPHOTOM 
Use of radiometric and pee ol techniques for 


pl u mets — 


Precise we oy soe a of actinides: application to 
small masses. I. Uranium, 2:20624 (UCRL-Trans-11198) 
URANIUM/X-RAY EMISSION ANALYSIS 
Determination of ppB concentrations of uranium, thorium, and 
molybdenum in water using APDC preconcentration and 
a excited energy ———- x-ray emission 
trometry, 2:20625 (CONF-760539-) 
UM/X-RAY FLUORESCENCE ANALYSIS 
Application of energy dispersive x-ray fluorescence analysis in 
prom control (Analysis of simulated fuel dissolver solutions 
or Nb, U, and Zr), 2:20627 (CONF-760539-) 
URANIUM 233/ISOTOPE PRODUCTION 
Electronuclear conversion of fertile to fissile material (Li + 500- 
MeV d yields n captured in V or Th yields *°°Pu or 7°U, 
development of proposed linac facility), 2:20667 (UCRL-52144) 
URANI 233 TARGET/NEUTRON REACTIONS 
Neutron induced fission of 7°*U, 7*5U, and 7*®Pu (Mass yield 
charge, statistical model, external barrier thermal energy to 22 
MeV, kinetic energy), 2:21186 (CONF-760715-P1) 
URANIUM 234 TARGET/NEUTRON REACTIONS 
Neutron induced fission of 7**U, 7°5U, and *®Pu (Mass yield 
charge, statistical model, external barrier thermal energy to 22 
MeV, kinetic energy), 2:21186 (CONF-760715-P1) 
URANIUM 235/ENERGY LEVELS 
Spin determination of fission resonances (Review, spin, cross 
sections), 2:21189 (CONF-760715-P1) 
URANIUM 235/ISOTOPE SEPARATION 
Method for generating a high-amperage ion current (Patent; 
isotope separation, uraniumion souce), 2:19470 
URANIUM 235/LASER ISOTOPE SEPARATION 
Ionization procedure and device for its carrying out (Patent), 


Methods of separation of gaseous mixtures (Patent), 2:19340 
URANIUM 235/MASS SPECTROSCOPY 
Problem of analytical interlaboratory differences in practical 
safeguards, 2:1944 
URANIUM 235 TARGET/NEUTRON REACTIONS 
Fission cross sections of **°U and 7°°Pu for neutrons with energies 
of 2, 24, 55 and 144 keV, 2:21190 (CONF-760715-P2) 
Neutron induced fission of 7*°U, 7°5U, and 7°°Pu (Mass yield 
charge, statistical model, external barrier thermal energy to 22 
MeV, kinetic energy), 2:21186 (CONF-760715-P1) 
Neutron standards and their application, 2:21162 (CONF-760715- 
P2) 


Spin determination of fission resonances (Review, spin, cross 
sections), 2:21189 (CONF-760715-P1) 
URANIUM 236 TARGET/NEUTRON REACTIONS 
Microscopic and macroscopic calculations of one-body damping 
in fission, 2:21187 
Neutron induced fission of 7°*U, 7°°U, and 7°°Pu (Mass yield 
charge, statistical model, external barrier thermal energy to 22 
MeV, kinetic yr 2:21186 (CONF-760715-P1) 
URANIUM 238/LASER ISOTOPE SEPARATION 
Methods of se meee of po mixtures (Patent), 2:19340 
URANIUM BASE 
See also MULBERRY 
URANIUM BASE ALLOYS/ELECTROPLATING 
Electroplating U-0.75 Ti, 105-mm, XM774 penetrators with nickel 
and zinc, 2:20465 (SAND-76-8023) 
URANIUM BASE ALLOYS/FRACTURE PROPERTIES 
Fracture characteristics of uranium alloys by scanning electron 
microscopy, 2:20494 (Y-2063) 
URANIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
ae resistometric study of pure and Jow-alloyed uranium, 
2:19380 


Natural uranium - graphite - gas type reactors. Behavior of U- 
1. eed tubular fuels in power reactors, 2:19716 (CEA-R- 
471 
URANIUM BASE ALLOYS/SEGREGATION 
Titanium distribution in uranium-titanium alloys (0.5 and 0.75 wt 
% Ti), 2:20477 (Y-2055) 





URANIUM CARBIDES/CHEMICAL PREPARATION / 


URANIUM CARBIDES/CHEMICAL PREPARATION 
Preparation and thermochemical stability of uranium-zirconium- 
carbonitrides. A contribution to nuclear fuels for advanced 
high-temperature reactors, 2:20575 (Juel-1228) 
URANIUM CARBIDES/FABRICATION 
Fabrication of uranium-plutonium mixed carbide, 2:20576 (KFK- 


2238) 
URANIUM CARBIDES/MELTING 
Response of UC to transient heating (LMFBR), 2:19810 
URANIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Experimental determination and interpretation of oo 
swelling and gas release in fast reactor fuels, 2:19381 
Introductory survey on swelling and gas release, 2:19383 
URANIUM CARBIDES/STABILITY 
Preparation and thermochemical stability of uranium-zirconium- 
carbonitrides. A contribution to nuclear fuels for advanced 
high-temperature reactors, 2:20575 (Juel-1228) 
URANIUM CHLORIDES/REDOX REACTIONS 
Redox and chemical properties of U, Np and Pu in molten alkali 
chlorides, 2:20660 
URANIUM COMPLEXES/NUCLEAR MAGNETIC 
RESONANCE 
Uranium (IV) poly (pyrazol-1-yl) borate complexes - carbon 13 
NMR spectra, 2:20656 
URANIUM DEPOSITS 
Low grade uranium ores as potential sources of raw material, 
2:19306 
URANIUM DEPOSITS/EXPLORATION 
Development of a neutron logging tool for uranium exploration, 
2:19307 (GJBX-18(76)) 
weer | of uranium mineralization in the Ngalia Basin, N.T., 
2:19315 
Uranium: deposits and prospecting, 2:19317 
URANIUM DEPOSITS/GEOLOGY 
Uranium favorability of precambrian rocks in the Badger Flats - 
Elkhorn Thrust Area, Park and Teller Counties, Colorado, 
2:19308 (GJBX-55(76)) 
URANIUM DEPOSITS/MEETINGS 
Report on attendance at a technical committee meeting on 
‘Recognition and evaluation of uraniferous areas’ - Vienna, 
Austria, 17-21 November 1975, 2:19313 (PER-2) 
URANIUM DEPOSITS/MINERALIZATION 
Discovery of uranium mineralization in the Ngalia Basin, N.T., 
2:19315 
Uranium mineralization in the South Alligator River Valley, 


2: 
URANIUM DEPOSITS/PROSPECTING 

Radiometric-logging results of the water boreholes sited by the 
geological survey in the vicinity of Beaufort West, 2:19312 
(PER-1) 

Report on attendance at a technical committee meeting on 
‘Recognition and evaluation of uraniferous areas’ - Vienna, 
Austria, 17-21 November 1975, 2:19313 (PER-2) 

Use of radiometric-logging techniques to determine uranium grade 
in certain mineralized Karoo boreholes, 2:19311 (PEL-252) 

URANIUM DEPOSITS/SPONTANEOUS FISSION 

Fossil nuclear reactors, 2:19303 

URANIUM DIOXIDE/CREEP 

Creep processes in uranium dioxide, 2:19350 

Diffusion creep in polycrystalline oxides, 2:20581 

Irradiation-induced creep of mechanically blended porous UO2- 
PuOy fuel, 2:19364 

URANIUM DIOXIDE/DIFFUSION 

Diffusion creep in polycrystalline oxides, 2:20581 
URANIUM DIOXIDE/FABRICATION 

Process for the fabrication of a nuclear fuel (Patent), 2:19348 
URANIUM DIOXIDE/FISSION PRODUCTS 

Identification of precipitates associated with intergranular fission 
gas bubbles in irradiated UOz fuel, 2:19366 

URANIUM DIOXIDE/FRACTURE PROPERTIES 

Thermal stress initiated fracture as a fragmentation mechanism in 

the UO2-sodium fuel-coolant interaction, 2:20111 
URANIUM DIOXIDE/FUEL DENSIFICATION 

Densification modelling of UOz, 2:19971 

In-reactor UO: densification, 2:19974 

~— of UO: radioinduced densification, 2:19344 (CEA-CONF- 


90) 
URANIUM DIOXIDE/FUEL-CLADDING INTERACTION: 

Study of reactions between fuel (mixed oxide (UPu)Osub(2- Sy) and 
cladding (stainless-steel) in reactors: influence of iodine 
compounds, 2:20058 (CEA-R-4723) 

URANI DIOXIDE/FUEL-COOLANT INTERACTIONS 

Preliminary results on a contact between 4kg of molten UO. and 
liquid sodium, 2:19765 (CEA-CONF-3477 

URANIUM DIOXIDE/MASS TRANSFER 
Oxygen transport in mixed oxide fuel pins, 2:19349 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 

Behavior of UO: under irradiation at high temperature in new of 

thermionic conversion, 2:19343 (CEA-CONF-3388) 
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wet | a! ceramic materials under neutron irradiation, 
2:1935 
Effect of restraint and burnup on diametral increases in UOz 
elements irradiated in organic coolant, 2:19365 
Experimental measurements of fission product release from 
reactor fuel materials, 2:19354 
Introductory survey on swelling and gas release, 2:19383 
Irradiation-induced creep of mechanically blended porous UO2- 
PuO> fuel, 2:19364 
Migration and coalescence of fission gas bubbles in oxide fuels by 
surface diffusion, 2:19355 
a of open porosity in nuclear fuels during irradiation, 
2:3 
Uranium dioxide restructuration under irradiation. Furet program, 
2:20590 (CEA-CONF-3389) 
URANIUM DIOXIDE/VAPOR PRESSURE 
Investigation of fuel vapor pressure for fast breeder safety 
analysis, 2:20150 
URANIUM FLUORIDES 
See also URANIUM HEXAFLUORIDE 
URANIUM FLUORIDES/CHEMICAL REACTION KINETICS 
Thermodynamic study of actinide fluoride complexation, 2:20658 
URANIUM HEXAFLUORIDE/ADSORPTION 
Method for separation of uranium hexafluoride by “a 
activated carbons (Patent, accidental release), 2:2 
URANIUM HEXAFLUORIDE/CHEMICAL REACTION 
KINETICS 
Investigation into the mechanism and the kinetics of the reaction 
of uranium hexafluoride with hydrogen and steam in a fluidized 
bed, 2:19319 (KFK-tr-453) 
URANIUM HEXAFLUORIDE/COMPRESSIBILITY 
Experimental investigation of the compressibility of uranium 
hexafluoride over a wide range of state variables, 2:20653 
URANIUM HEXAFLUORIDE/REMOVAL 
Method of treating solid and powdery depositions in plants for the 
treatment of UFe, 2:19338 
URANIUM ISOTOPES/GASEOUS DIFFUSION PROCESS 
How uranium becomes a fuel, 2:19336 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
How uranium becomes a fuel, 2:19336 
Uranium enrichment technology, 2:19337 
Uranium “ey — processes (Brief review of various 
processes), 2:19335 
URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 
Method of exciting an isotope mixture (Patent), 2:19341 
URANIUM ISOTOPES/SEPARATION NOZZLE METHOD 
How uranium becomes a fuel, 2:19336 
URANIUM MINES/AEROSOL MONITORING 
Study of uranium mine aerosols, 2:19439 (CEA-R-4743) 
URANIUM MINES/HEALTH HAZARDS 
Uranium miner lung cancer study. Progress report, July 1, 1975- 
July 1, 1976, 2:21013 (COO-1826-35) 
URANIUM NITRIDES/CHEMICAL PREPARATION 
Preparation and thermochemical stability of uranium-zirconium- 
carbonitrides. A contribution to nuclear fuels for advanced 
high-temperature reactors, 2:20575 (Juel-1228) 
URANIUM NITRIDES/PHYSICAL RADIATION EFFECTS 
— — ceramic materials under neutron irradiation, 
2:1 
Introductory survey on swelling and aa release, 2:19383 
URANIUM NITRIDES/PRODUCTI 
Production of uranium nitride, 2:20577 
URANIUM NITRIDES/STABILITY 
Preparation and thermochemical stability of uranium-zirconium- 
carbonitrides. A contribution to nuclear fuels for advanced 
high-temperature reactors, 2:20575 (Juel-1228) 
URANIUM ORES/ALPHA SPECTROSCOPY 
Study of the radioactive equilibrium of the uranium-radium family 
in some uraniferous ores by alpha spectrometry, 2:19302 
URANIUM ORES/ORE PR G 
Solvent extraction process and its industrial application for copper 
and uranium recovery, 2:19325 
URANIUM ORES/PROSPECTING 
Direct current stabilization of scintillation counters used for 


uranium prospecting, 2:19318 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES/CHEMICAL RADIATION EFFECTS 
Chemical effects of composition changes in irradiated oxide fuel 
materials. II. Fission product segregation and chemica! 
uilibria, 2:19367 
UM OXIDES/FLUORINATION 
Theoretic temperatures of the fluorination reactions of uranium 
oxides and uranyl fluoride by elementary fluorine to give 


hexafluoride, 2:19320 epee I 
OXIDES/FUEL-CLADDING INTERACTIONS 
Chemical effects of composition changes in irradiated oxide fuel 
materials. II. Fission product segregation and chemical 
equilibria, 2:19367 
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URANIUM OXIDES/PHASE STUDIES 
Constitution and reaction behaviour of LWR-components at core- 
melting conditions, 2:20084 (KFK-2242) 
URANIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Experimental determination and interpretation of microscopical 
swelling and gas release in fast reactor fuels, 2:19381 
URANIUM OXIDES/REDUCTION 
Method for reducing the oxygen in certain actinide oxides to less 
than stoichiometric levels (Patent;reaction with CO at 700 to 
2000 deg C), 2:20655 
URANIUM OXIDES/SPUTTERING 
meen effects with nuclear and thermonuclear materials, 
URANIUM OXIDES/THERMAL DIFFUSION 
Oxygen redistribution in fast reactor oxide fuel, 2:19363 
URANIUM RESERVES 
— — uranium Ores as potential sources of raw material, 
219 
Nuclear fuel cycle: (1) providing uranium, 2:19304 
Views on uranium and thorium resources, 2:19300 
URANIUM SILICIDES/DEFORMATION 
Formation and deformation of UsSi, 2:19351 
URANIUM SILICIDES/PHYSICAL RADIATION EFFECTS 
Introductory survey on swelling and gas release, 2:19383 
URANYL FLUORIDES/FLUORINATION 
Theoretic temperatures of the fluorination reactions of uranium 
oxides and uranyl fluoride by elementary fluorine to give 
hexafluoride, 2:19320 (KFK-tr-454) 
URANYL NITRATES/EVAPORATION 
Design and test of a thermosiphon evaporator for acid-deficient 
uranyl nitrate, 2:19347 (ORNL/TM-5518) 
URBAN AREAS/AIR POLLUTION 
Regional air pollution study (RAPS) emission inventory 
handbook. Volume 2. Final report, 2:20828 (PB-2501 13) 
URBAN AREAS/ENERGY SOURCE DEVELOPMENT 
Measuring social benefits attributable to social infrastructure in 
boomtowns, 2:20208 (LA-6559-T) 
US ERDA 
See also IDAHO NATIONAL ENGINEERING 
LABORATORY 
US ERDA/BUDGETS 
1977 ERDA authorization: fossil fuels. Hearings before the 
Subcommitee on Energy Research, Development and 
Demonstration (fossil fuels) of the Commitee on Science and 
Technology, U. S. House of Representatives, Ninety-Fourth 
Congress, Second Session, 2:19152 
Authorizing appropriations for the Energy Research and 
Development Administration. Conference report to accompany 
H.R. 13350, 2:20227 
US ERDA/MANAGEMENT 
Develop improved program monitoring systems and techniques 
for ERDA/Division of Fossil Demonstration Plants (Division 
of Fossil Demonstration plants), 2:19179 (FE-2343-2) 
US ERDA/RESEARCH PROGRAMS 
1977 ERDA authorization: fossil fuels. Hearings before the 
Subcommitee on Energy Research, Development and 
Demonstration (fossil fuels) of the Commitee on Science and 
Technology, U. S. House of Representatives, Ninety-Fourth 
Congress, Second Session, 2:19152 
An analysis of the ERDA plan and program, 2:20225 (PB-250636) 
Authorizing appropriations for the Energy Research and 
Development Administration. Conference report to accompany 
H.R. 13350, 2:20227 
Coal conversion and utilization. 1975 technical report, 2:19166 
(ERDA-76-86) 
Energy future timetable, 2:20228 
Oversight hearings on P.L. 93-577, ERDA Plan and Program. 
Hearings before the Subcommittee on Energy Research, 
Development and Demonstration of the Committee on Science 
and Technology, U. S. House of Representatives, Ninety- 
Fourth Congress, Second Session, 2:20229 
Overview of ERDA battery program, 2:20396 (ERDA-76-136) 
Overview of alternative fuels utilization program, 2:20448 
(ERDA-76-136) 
US ERDA/SAFEGUARDS 
Master plan, 2:19443 (ERDA-76/122) 
US FEA 


Report to Congress on the economic impact of energy actions, 
2:20210 (PB-257697) 


US NRC/POWER REACTORS 
— inspection summary report, 2:19815 (NTISUB/B-124-76/ 


US NRC/REACTOR SAFETY 
— phy of reports on research sonnet by the NRC Office 
uclear Regulatory Research, November 1975-June 1976, 
2: 20033 (ORNL/NUREG/NSIC-130) 
A 


See also ALABAMA 


APPALACHIA 
CALIFORNIA 
COLORADO 
CONNECTICUT 
GEORGIA 
HAWAII 

IDAHO 
ILLINOIS 


KENTUCKY 
MAINE 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MONTANA 

NEW HAMPSHIRE 
NEW JERSEY 


PENNSYLVANIA 
RHODE ISLAND 
SOUTH DAKOTA 
TENNESSEE 
TEXAS 
UTAH 
VERMONT 
WASHINGTON 
WISCONSIN 
WYOMING 
USA/BUILDINGS 

Building energy authority and regulations survey: state activity. 

Final report, 2:20294 (PB-250858) 
USA/COAL INDUSTRY 

Potential of coal as a commodity to be traded on United States 
commodity exchanges: preliminary evaluation, 2:19255 (FEA/ 
G-75-306) 

USA/COAL RESERVES 

PACER: data entry, retrieval, and update for the National Coal 

Resources Data System (Phase I), 2:19231 
USA/ELECTRIC POWER 

6th annual review of overall reliability and adequacy of the North 
American bulk power systems. A report by Interregional 
Review Subcommittee of the Technical Advisory Committee, 
2:20315 

USA/ENERGY CONSERVATION 

Study of the importance of energy R, D and D for the United 
States (Use of Stanford Research Institute Energy Model for six 
scenarios, 1975 to 2025), 2:20226 (UCRL-52140) 

USA/ENERGY CONSUMPTION 

Study of the importance of energy R, D and D for the United 
States (Use of Stanford Research Institute Energy Model for six 
scenarios, 1975 to 2025), 2:20226 (UCRL-52140) 

USA/ENERGY DEMAND 

Energy conditions in the South, 2:20277 (ORNL/TM-5568) 

Monthly energy indicators, 2:20278 (PB-244961) 

Monthly energy indicators, 2:20279 (PB-244962) 

Monthly energy indicators, 2:20280 (PB-244963) 

Monthly energy indicators, 2:20281 (PB-244964) 

Monthly energy indicators, 2:20282 (PB-244965) 

Monthly energy indicators, 2:20283 (PB-244966) 

Monthly energy indicators, 2:20284 (PB-244967) 

Monthly energy indicators, 2:20285 (PB-244968) 

USA/ENERGY POLICY 

Oversight hearings on P.L. 93-577, ERDA Plan and Program. 
Hearings before the Subcommittee on Energy Research, 
Development and Demonstration of the Committee on Science 
and Technology, U. S. House of Representatives, Ninety- 
Fourth Congress, Second Session, 2:20229 

USA/ENERGY SOURCE DEVELOPMENT 

Energy perspectives 2 (Revised data on sources, supplies, reserves, 
consumption, etc.), 2:20274 (NP-21364 ) 

Projects to expand fuel sources in Eastern United States: survey of 
planned or proposed coal mines, coal and noncoal conversion 
plants, electric generating plants, oil refineries, uranium 
enrichment facil ities, and related infrastructure, in states East of 
the Mississippi River (as of June 1976), 2:20269 (BM-IC-8725) 

USA/ENERGY SOURCES 
Perspectives in energy: 1976 (17 papers concerned with energy 
production and consumption), 2:20202 (CES-17) 
USA/ENERGY SUPPLIES 
oF requirements and capital formation for various assumed 
a. energy supply patterns, 2:20286 
conditions in the South, 2:20277 (ORNL/TM-5568) 
Mon y energy indicators, 2:20278 (PB-244961) 
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Monthly energy indicators, 2:20279 (PB-244962) 

Monthly energy indicators, 2:20280 (PB-244963) 

Monthly energy indicators, 2:20281 (PB-244964) 

Monthly energy indicators, 2:20282 (PB-244965) 

Monthly energy indicators, 2:20283 (PB-244966) 

Monthly energy indicators, 2:20284 (PB-244967) 

Monthly energy indicators, 2:20285 (PB-244968) 
USA/FUELS 

Minerals in the U.S. economy: ten-year supply - demand profiles 

for mineral and fuel commodities (1965-74), 2:20222 

USA/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance: eastern 


United States. National Uranium Resource Evaluation Program. 


Savannah River Laboratory quarterly report, July-September 
1976, 2:19309 (GJBX-63(76)) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and Stream Sediment Reconnaissance 
Program in Central United States. FY 1976A, July 1, 1976- 
September 30, 1976, 2:19310 (GJBX-64(76)) 

USA/LAND RECLAMATION 

Some effects of legislation on equipment needs in the reclamation 

of surface mined land in the midwest, 2:19246 
USA/MANPOWER 

Fossil energy technical manpower: forecasts of supply and 

demand, 2:20211 (TID-27186) 
USA/MINERAL RESOURCES 

Minerals in the U.S. economy: ten-year supply - demand profiles 

for mineral and fuel commodities (1965-74), 2:20222 
USA/NUCLEAR POWER 

Future of nuclear power in meeting the Nation's energy needs, 
2:20246 

Safeguarding the public interest: an American view, 2:20230 

USA/URANIUM RESERVES 
Views on uranium and thorium resources, 2:19300 
USSR/IN-SITU GASIFICATION 

Underground coal gasification in the U.S.S.R. (3 refs.), 2:19190 

(UCRL-52000-76-9) 
USSR/NUCLEAR EXPLOSIONS 

Soviet experience with peaceful uses of nuclear explosions, 

2:20813 (UCRL-52000-76-9) 
USSR/THERMAL WATERS 

Results of investigation of the thermal waters of Kamchatka and 

the prospects of their utilization, 2:19580 (UCRL-Trans-11182) 
UTAH/ELECTRICAL SURVEYS 

Schlumberger soundings in the Upper Raft River and Raft River 

Valleys, Idaho and Utah, 2:19586 (USGS-OFR-76-92) 
UTAH/WATER RESOURCES 

Water as a factor in energy resources development, 2:20878 (PB- 

250750) 
UTRR REACTOR/AIR CLEANING SYSTEMS 
Measurement of air activity in reactor building, 2:20025 (AEOI- 


28) 
UWMAK DEVICES 
(University of Wisconsin Tokamak.) 
UWMAK DEVICES/SUPERCONDUCTING MAGNETS 
Proposal to the United States Energy Research and Development 
Administration for continuation of fusion reactor technology 
studies. Subprogram superconducting magnet technology 
research. Progress report, June 1, 1975-September 30, 1976, 
2:21414 (TID-27240) 


Vv 


V-A THEORY 
(Weak interaction theory involving current-current vector-axial vector 
type of interaction.) 
V-A THEORY/BETA DECAY 
Relations between the angular-correlation coefficients in neutron 
decay and verification of the V-A theory of beta decay, 2:21138 
VACUUM SYSTEMS/WINDOWS 
Technique for producing ultrathin polypropylene films, 2:20599 
VALVES/ACTUATORS 
Electro-hydraulic valve actuators give easy installation, low 
maintenance (Reactor cooling systems), 2:19947 
Measurement of pressure output histories of electroexplosive 
devices (Zr-KCIO, and TiH2-KCIO,), 2:20803 (SAND-76-8614) 
Rotork double seals for better nuclear actuator reliability (PWR 
valves), 2:19710 
VISAR measurements of velocities in explosive valves (Velocity 
interferometer system for any reflector (VISAR)), 2:20671 
(SAND-76-8048) 
VALVES/PERFORMANCE TESTING 
Medium operated parallel slide valves (Reactor steam and 
feedwater), 2:19946 
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VANADIUM/BINDING ENERGY 
Core-electron binding energies of the first thirty elements, 2:21094 
VANADIUM/CATHODE SPUTTERING 
Energy threshold of the ion component in cathode sputtering of 
heavy metals by Cs*, 2:20469 
VANADI ECTRIC CONDUCTIVITY 
Thermal conductivity of high-purity vanadium, 2:20541 
VANADIUM/LATTICE VIBRATIONS 
57Fe impurity atom lattice dynamics and systematics in group V 
and VI host metals, 2:20475 (LA-UR-76-2065) 
VANADIUM/MAGNETIC PROPERTIES 
Magnetic form factor of 3d and 4d paramagnetic metals, 2:20509 
(CONF-760601-P2) 
VANADIUM/NEUTRON DIFFRACTION 
Determination of scattering lengths and anguete spin rotations by 
neutron interferometry, 2:20516 (CONF-760715-P2) 
VANADIUM/SEEBECK EFFECT 
Thermal conductivity of high-purity vanadium, 2:20541 
VANADIUM/THERMAL CONDUCTIVITY 
Thermal conductivity of high-purity vanadium, 2:20541 
VANADIUM/X-RAY FLUOR INCE ANALYSIS 
Determination of sulfur, ash, and trace element content of coal, 
coke, and fly ash using multielement tube-excited x-ray 
fluorescence analysis, 2:19217 (CONF-760539-) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/MAGNETIZATION 
Magnetisation distribution in a partially disordered Au,V alloy, 
2:20511 (CONF-760601-P2) 
VANADIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Some aspects of vanadium metallurgy in reference to nuclear 
reactor applications, 2:20504 
VANADIUM OXIDES/CARRIER DENSITY 
Investigation of the electrical properties of vanadium dioxide 
films, 2:20588 
VANADIUM OXIDES/CARRIER MOBILITY 
Investigation of the electrical properties of vanadium dioxide 
films, 2:20588 
VANADIUM OXIDES/ELECTRIC CONDUCTIVITY 
Investigation of the electrical properties of vanadium dioxide 
films, 2:20588 
VANADIUM OXIDES/PHASE STUDIES 
a americium oxides with threevalent metal oxides, 
VANADIUM OXIDES/PHASE TRANSFORMATIONS 
Investigation of the electrical properties of vanadium dioxide 
films, 2:20588 
VAPOR INCINERATORS 
See AFTERBURNERS 
VEGETABLES 
(Edible a of plants only.) 
so ONIONS 


See a 
SOYBEANS 
VEGETABLES/PROCESSING 
Report of the proceedings of the agriculture processing industry 
workshop on oy conservation, held in Washington, D.C., 
March 4 and 5, 1976, 2:20249 (CONF-760355-) 
VEGETATION 
See PLANTS 
VERMONT/ENERGY 
Review of leading state efforts in energy data and modeling, 
2:20271 (IDOE-RS-76-02) 
VERMONT/ENERGY CONSERVATION 
a . citizen guide to community development (Booklet), 
VERMONT/ENERGY SOURCES 
— = a citizen guide to community development (Booklet), 
: 1 
Proceedings of the regional professional energy seminar (For 
75091835 New Hampshire, and Maine), 2:20219 (CONF- 
VERMONT/OFF-PEAK ENERGY STORAGE 
Electric storage heating: the experience in England and Wales and 
in the Federal Republic of Germany, 2:20248 (ANL/ES-50) 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VINYL MONOMERS/TOXICITY 
Health hazard evaluation/toxicity determination report 74-71-142, 
Delco Remy Division, Anaheim, California. Final report, 
2:21026 (PB-246489) 
VIRUSES 
See also BACTERIOPHAGES 
ONCOGENIC VIRUSES 
VIRUSES/BIOLOGICAL EFFECTS 
Chromosomal localization of an endogenous murine leukemia viral 
genome in the AKR mouse, 2:2092 
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Metabolic activation of chemical carcinogens to reactive 
electrophiles, 2:21001 
Regulatory genes influencing the response to endogenous 
leukemia viruses, 2:20923 
VIRUSES/BIOLOGICAL RADIATION EFFECTS 
Radiation activation of endogenous leukemia viruses in cell 
culture: acute x-ray irradiation, 2:20970 
VIRUSES/CRYSTAL STRUCTURE 
Use of neutron scattering for the analysis of biological structures, 
2:20959 (CONF-760715-P1) 
VIRUSES/REPRODUCTION 
Radiation activation of endogenous leukemia viruses in cell 
culture: acute x-ray irradiation, 2:20970 
VOLCANOES/ELECTROMAGNETIC SURVEYS 
Some electrical and magnetic studies of Kilauea Iki lava lake, 
Hawaii, 2:21036 (USGS-OFR-76-304) 
VOLCANOES/HEAT EXTRACTION 
Geothermal power plant with intermediate superheating and 
simultaneous generation of thermal and electrical energy 
(Patent), 2:19591 
VOLCANOES/MONITORING 
Communique of the Fort Saint-Charles Earth Laboratory (Seismic 
monitoring of active volcano), 2:21035 (LA-tr-76-29) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VRAIN REACTOR/PRESSURE VESSELS 
Fort St. Urain PCRV bottom head construction, 2:19733 
VRAIN REACTOR/REACTOR START-UP 
Public Service Company of Colorado 330-MW(e) high- 
temperature gas-cooled reactor research and development 
program. Quarterly progress report for the period ending 
September 30, 1976, 2:19718 (GA-A-13997) 


Ww 


WAGR REACTOR/FUEL PINS 

Mechanical interactions between fuel and cladding in Windscale 

AGR fuel pins, 2:19746 
WASHINGTON/ENERGY 

Review of leading state efforts in energy data and modeling, 

2:20271 (IDOE-RS-76-02) 
WASHINGTON/RADIOACTIVE WASTE STORAGE 

Preliminary feasibility study on storage of radioactive wastes in 
Columbia River basalts. Volume I, 2:19421 (ARH-ST- 
137(Vol.1)) 

Preliminary feasibility study on storage of radioactive wastes in 
Columbia River basalts. Volume II, 2:19422 (ARH-ST- 
137(Vol.2)) 

WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE HEAT/HEAT RECOVERY 

Energy producer using dual fuels (Patent), 2:19621 

Method and means for reclaiming heat from a sewage disposal 
system (Patent), 2:20170 

WASTE HEAT/USES 

AGROTHERM: utilization of waste heat from power stations, 
2:19626 

Commentary on keynote paper by F.W. Gorbet: economics and 
the question of low-grade heat, 2:19623 (AECL-5322/2) 

Future developments in waste heat utilization. Summary report, 
2:19625 (PB-249346) 

Future prospects for the utilization of low-grade heat, 2:19624 
(AECL-5322/2) 

Renovation of industrial inorganic wastewater by evaporation 
with interface enhancement, 2:20884 (EPA-600/2-76-017) 

WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE MANAGEMENT/BIBLIOGRAPHIES 

Residual waste management research and planning project (Book: 

bibliography with abstracts), 2:20380 (PB-250954) 
WASTE MANAGEMENT/RESEARCH PROGRAMS 

Residual waste management research and planning project (Book: 
bibliography with abstracts), 2:20380 (PB-250954) 

ASTE SOLUTIONS 


See LIQUID WASTES 
WASTE WATER/EVAPORATIVE COOLING 
Renovation of industrial inorganic wastewater by evaporation 
with interface enhancement, 2:20884 (EPA-600/2-76-017) 
WASTE WATER/RECYCLING 
Renovation of industrial inorganic wastewater by evaporation 
with interface enhancement, 2:20884 (EPA-600/2-76-017) 
WASTE WATER/USES 
Aerosol production by irrigation ra, used for land 
application of wastewater, 2:20957 


WATER RESERVOIRS/THERMAL POLLUTION / 


WASTES 
See also GASEOUS WASTES 
LIQUID WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 
WASTE HEAT 
WASTES/MATERIALS RECOVERY 
Earth resources management for regional development. Final 
” os 2:20379 (PB-250723) 


See also FEEDWATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/CHARGED-PARTICLE TRANSPORT 
Comparison of the LLL HANDYL76 code with three Stanford 
Linac experiments (185 MeV to 1 GeV; for CDC 7600 
computer), 2:21204 (UCID-17193) 
WATER/SHEAR PROPERTIES 
Pressure dependence of NMR proton spin-lattice relaxation times 
and shear viscosity in liquid water in the temperature range -15- 
10 degreeC, 2:21084 
WATER/SPECTRA 
Vector method for a scale configuration interaction problems, 
2:20639 (UCRL-52178) 
WATER/SPIN-LATTICE RELAXATION 
Pressure dependence of NMR proton spin-lattice relaxation times 
and shear viscosity in liquid water in the temperature range -15- 
10 degreeC, 2:21084 
WATER/VISCOSITY 
Pressure dependence of NMR proton spin-lattice relaxation times 
and shear viscosity in liquid water in the temperature range -15- 
10 degreeC, 2:21084 
WATER/X-RAY EMISSION ANALYSIS 
Determination of ppB concentrations of uranium, thorium, and 
molybdenum in water using APDC preconcentration and 
radioisotope excited energy dispersive x-ray emission 
Bn peny 2:20625 (CONF-760539-) 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
JMTR REACTOR 
OSIRIS REACTOR 
POOL TYPE REACTORS 
PWR TYPE REACTORS 
SR-OA REACTOR 
WATER COOLED REACTORS/CONTROL ROD DRIVES 
Control rod drive (Patent; water cooled reactor), 2:19999 
WATER COOLED REACTORS/CORE FLOODING SYSTEMS 
Emergency cooling system for nuclear reactor (Patent; BWR and 
PWR), 2:19668 
WATER COOLED REACTORS/FISSION PRODUCT RELEASE 
Tritium measurements in the exhaust air from the vent stacks of 
nuclear power plants with on reactors. Pt. 2. Results of 
measurements at the Stade, Biblis A, Kahl, Wuergassen and 
Lingen nuclear power stations, 2:20017 (STH-5/75) 
WATER COOLED REACTORS/FUEL ASSEMBLIES 
Grid for the accurate positioning of fuel batteries in a reactor core 
(Patent), 2:19970 
WATER COOLED REACTORS/FUEL ELEMENTS 
Spacers for multi-rod nuclear fuel elements (Patent), 2:19962 
WATER COOLED REACTORS/LOSS OF COOLANT 
GROSA-II: interactive data analysis system for ROSA-II using 
raphic display, 2:20081 (JAERI-M-6237) 
ROSA-II test data report. 2. (Run 307, 308, 309), 2:20082 (JAERI 
M-6241) 
WATER COOLED REACTORS/RADIOACTIVE EFFLUENTS 
Online high sensitivity measurement system for transuranic 
aerosols, 2:20851 (UCRL-78272) 
WATER COOLED REACTORS/RELIABILITY 
Reliability of light-water reactor power plants, 2:19653 
WATER POLL ION/LEGISLATION 
Water Pollution Control Act of 1972, institutional assessment 
digest of legal issues. Final report, 2:20886 (PB-250975) 
WATER POLLUTION/MONITORING 
Water pollution analysis and detection. Volume 2. July 1974- 
January 1976 (a biblio pon with abstracts). Report for Jul 
1974-Jan 1976, 2:20885 ( TIS/PS-76/0038) 
WATER POLLUTION/REGULATIONS 
A western regional energy development study: primary 
environmental impacts. Appendices. Final report, 2:20217 (PB- 


246266 
WATER QUALITY/MONITORING 
Iowa Coal Research Project. Interim report, 2:19150 (IS-ICP-30) 
WATER RESERVOIRS 
See also COOLING PONDS 
WATER RESERVOIRS/THERMAL POLLUTION 
Influence of pump storage and _—— on commercial fisheries 
tential of reservoirs. Completion report, Jun 1972-Jun 1975, 
:20895 (PB-247488) 





WATER RESOURCES/AVAILABILITY / 


WATER RESOURCES/AVAILABILITY 

A western regional energy development study: primary 
environmental impacts. Appendices. Final report, 2: 230217 (PB- 
246266) 

WATER RESOURCES/FINANCING 

Options for cost sharing: implementation and OM and R cost 
sharing for Federal and federally assisted water and related land 
programs. Part 5A, 2:20291 (NP-21223P5A) 

Options for cost sharing: implementation and OM and R cost 
sharing for Federal and federally assisted water and related land 
programs. Part 5B, 2:20292 (NP-21223P5B) 

WATER RESOURCES/GOVERNMENT POLICIES 

Options for cost sharing: implementation and OM and R cost 
sharing for Federal and federally assisted water and related land 
programs. Part 5A, 2:20291 (NP-21223P5A) 

Options for cost sharing: implementation and OM and R cost 
sharing for Federal and federally assisted water and related land 
programs. Part 5B, 2:20292 (NP-21223P5B) 

WATER RESOURCES/LEGISLATION 
Agricultural Resources Conservation Act of 1976. Report to 
accompany S. 2081, 2:20221 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WAVE POWER/FEASIBILITY STUDIES 
Potential of natural energy sources, 2:20316 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAK NEUTRAL CURRENTS/CHIRALITY 

Test for chirality of heavy-lepton current in inclusive pion 

production by electron-positron annihilation, 2:21140 
WEAPONS 

See also NUCLEAR WEAPONS 
WEAPONS/TRAJECTORIES 

User's guide to SUBWAR 1 (Kinematically tracks torpedo and 
target and shows distribution of hits; in LRLTRAN for CDC 
7600 computer), 2:21511 (UCID-17240) 

WEEVILS 
See BEETLES 
WEINBERG-SALAM GAUGE MODEL/SELECTION RULES 
AI = 1/2 rule in the Weinberg-Salam model, 2:21142 
WELDED JOINTS/MECHANICAL PROPERTIES 

Liquid Metal Fast Breeder Reactor Materials Development 
Program. Quarterly progress report for period ending June 30, 
1976, 2:20459 (ORNL-5218) 

WELDED JOINTS/RELIABILITY 

Loop containment (joint integrity) assessment Brayton Isotope 

Power System flight system, 2:19496 (TID-27258) 
WELDED JOINTS/ULTRASONIC TESTING 

Automated ultrasonic inspection system for nuclear power 
stations, 2:19942 

Ultrasonic testing of welded components of unstabilized austenitic 
steel (Laboratory 6.24/6.21) (Broadband angle test head), 
2:20467 (ORNL-tr-4141) 

WELDS 
See WELDED JOINTS 
WELL COMPLETION/PROPPING AGENTS 

Method of increasing permeability in subsurface earth formation 

(Patent; alumina propping agents), 2:19268 
WELL STIMULATION/HYDRAULIC FRACTURING 

Quarterly report: the LLL massive hydraulic fracturing program 
for gas stimulation, July-September 1976, 2:19289 (UCRL- 
50036-76-3) 

WHITE DWARF STARS/SPECTROPHOTOMETRY 

The — and radius of the white dwarf Stein 2051B, 

2:21055 
WILD ANIMALS/BEHAVIOR 

Wildlife and oil shale: a problem analysis and research program. 
yout I. Report. Report for 21 Apr-31 Dec 1975, 2:19294 (PB- 

Wildlife and oil shale: a problem analysis and research program. 
Volume II. Appendix. Report for 21 Apr-31 Dec 1975, 2:19295 
(PB-250522) 

WIND POWER/FEASIBILITY STUDIES 
Potential of natural energy sources, 2:20316 
WIND POWER PLANTS/COST BENEFIT ANALYSIS 
Benefit-cost methodology study with example application of the 
use of wind generators. Final report, 2:19601 (N-75-31571) 
WIND POWER PLANTS/TECHNOLOGY ASSESSMENT 
Perspectives in energy: 1976, 2:20202 (CES-17) 
WINDSCALE ADV. GAS-COOLED REACTOR 
See WAGR REACTOR 
WISCONSIN/ENERGY 

Review of leading state efforts in energy data and modeling, 

2:20271 (IDOE-RS-76-02) 
WOOD/ENERGY SOURCES 

Proceedings of the regional professional energy seminar (For 

1s0es} New Hampshire, and Maine), 2:20219 (CONF- 
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WOOD/POWER GENERATION 

Proceedings of the regional professional energy seminar (For 
Vermont, New Hampshire, and Maine), 2:20219 (CONF- 
7509143-) 

WOOD/SOLAR DRYING 
Kiln drying of lumber using solar energy as the primary heat 
source, 2:19550 (CONF-760655-) 
WORKERS 
See PERSONNEL 
WUERGASSEN REACTOR/REACTOR LICENSING 

Recommendation of the Reaktor-Sicherheitskommission during 

the 103rd meeting on March 19th, 1975, 2:19671 
WYHL-1 REACTOR/PUBLIC RELATIONS 

Public relations activities for the nuclear power plant in Breisach, 
2:20011 (DEU-76-13) 

Rather active than radioactive. . Wyhl farmers comment: Why 
nuclear power stations are dangerous. How to make a citizen's 
initiative and how it changes your life and thoughts (Book), 
2:20124 

Wyhl - analysis of a citizens’ initiative against nuclear power 
plants, 2:19820 

WYHL-1 REACTOR/REACTOR LICENSING 

Preclusion of the action for annulment on account of the failure to 

meet the latest term, 2:19827 
WYOMING/COAL DEPOSITS 

Land and natural resource information and some potential 
environmental effects of surface mining of coal in the Gillette 
Area, Wyoming, 2:19230 

WYOMING/ENERGY DEMAND 

Geothermal resources, present and future demand for power and 
legislation in the State of Wyoming. Public information series 1, 
2:19588 (NP-21229) 

WYOMING/GEOTHERMAL WELLS 

Geothermal resources, present and future demand for power and 
legislation in the State of Wyoming. Public information series 1, 
2:19588 (NP-21229) 

WYOMING/IN-SITU GASIFICATION 

Monitoring of an in-situ gasification test of the linked vertical well 

concept (CS; COS; NH3; HCN; Na; K; Li; Ca; Hg; V; As; Pb; 
; Cd; ; SOs; NO; NO.; hydrocarbons), 2: 19188 (TID- 
27215) 


WYOMING/THERMAL SPRINGS 
Geothermal resources, present and future demand for power and 
legislation in the State of Wyoming. Public information series 1, 
2:19588 (NP-21229) 


xX 


2X DEVICES/MAGNETIC FIELDS 
ABCXYZ: vector potential (A) and magnetic field (B) code (C) 
for Cartesian (XYZ) geometry using general current elements, 
2:21234 (UCRL-52029) 
2X DEVICES/PLASMA CONFINEMENT 
Physics of mirror fusion systems, 2:21389 (UCRL-78292) 
2X DEVICES/REVIEWS 
Physics of mirror fusion systems, 2:21389 (UCRL-78292) 
X RADIATION/BIOLOGICAL RADIATION EFFECTS 
Comparison of alkylating agent and radiation carcinogenesis: some 
aspects of the possible involvement of effects on DNA, 2:20976 
X RADIATION/RBE 
Cellular factors that regulate radiation activation and restriction of 
mouse leukemia viruses, 2:20971 
XENON/ELECTRON-ATOM COLLISIONS 
i emissions from mixtures of Hg with the noble gases, 
2:2110 
XENON 133/RADIOACTIVE WASTE PROCESSIN' 
Present status of rare gas release control, 2:19403 (KURRI -TR- 
127) 
XENON 136 REACTIONS/INELASTIC SCATTERING 
High-spin states of '"* !"°Yb studied in Coulomb excitation with 
Kr and Xe beams, 2:21181 
game probabilities for high-spin states in ***Th, 
2:2118 
XENON OSCILLATIONS 
(Effects of fission-product xenon levels on reactor operation.) 
ENON OSCILLATIONS/CORRECTIONS 
Lambda-mode evaluation of time step corrections in xenon 
oscillation simulation, 2:19879 
X-RAY DETECTION/PHOTODIODES 
X-ray detector calibrations in the 183- to 932-eV energy range, 
2:20767 (UCRL-78616) 
DETECTORS 


X-RAY DETECTION/PLASTIC SCINTILLATION 
X-ray detector calibrations in the 183- to 932-eV energy range, 
2:20767 (UCRL-78616) 
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X-RAY DETECTION/PROPORTIONAL COUNTERS 

Mapping x-ray heliometer for Orbiting Solar Observatory-8. Final 
report, 2:20765 (N-76-15260) 

X-RAY DETECTION/SI SEMICONDUCTOR DETECTORS 

X-ray detector calibrations in the 183- to 932-eV energy range, 
2:20767 (UCRL-78616) 

X-RAY DIFFRACTION 

Flash x-ray (Nondestructive testing of material that is moving or 
changing very rapidly), 2:20711 (UCRL-78466) 

X-RAY FLUORESCENCE ANALYSIS/RADIATION SOURCES 

Excitation methods for energy dispersive analysis, 2:19473 
(CONF-760539-) 

Radioisotope induced x-ray fluorescence as a technique for 
analysis of hydrodesulfurization catalysts, elemental, 2:19486 
(CONF-760539-) 

X-RAY FLUORESCENCE ANALYSIS/X-RAY SOURCES 

Comparison of sensitivities and detection limits between direct 
excitation and secondary excitation modes in energy dispersive 
x-ray fluorescence analysis, 2:19474 (CONF-760539- 

Millianalyser by x-ray fluorescence, 2:19483 (CONF-760539-) 

X-RAY FLUORESCENCE ANALYZERS 

Application of x-ray fluorescence to the measurement of additives 
in paper, 2:20788 (CONF-760539-) 

X-RAY FLUORESCENCE ANALYZERS/DESIGN 

Secondary-source energy-dispersive x-ray spectrometer, 2:20783 
(ANL-75-60(Pt.3)) 

X-RAY RADIOGRAPHY 

Flash x-ray (Nondestructive testing of material that is moving or 

changing very rapidly), 2:20711 (UCRL-78466) 
X-RAY RADIOGRAPHY/DATA PROCESSING 

Enhancement of digital images by modelling two-dimensional 
surfaces, 2:20794 (UCRL-78591) 

X-RAY RADIOGRAPHY/EQUIPMENT 

Three-dimensional radiography aon | - 20713 

X-RAY RADIOGRAPHY (BIOMEDICAL 
See BIOMEDICAL RADIOGRAPH Y 
X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 

Comparison of sensitivities and detection limits between direct 
excitation and secondary excitation modes in energy dispersive 
x-ray fluorescence analysis, 2:19474 (CONF-760539-) 

X-RAY SOURCES/CALIBRATION 

High-intensity, subkolovolt x-ray calibration facility using a 

Cockroft-Walton proton accelerator, 2:19484 (UCRL-78764) 
X-RAY SOURCES/DESIGN 

Compact alpha-excited sources of low energy x-rays, 2:19476 
(CONF-760539-) 

Developments in the safe design and applications of -y amd x-ray 
sources incorporating transuranic nuclides, 2:19482 (CONF- 
760539-) 

Millianalyser by x-ray fluorescence, 2:19483 (CONF-760539-) 

Secondary-source energy-dispersive x-ray spectrometer, 2:20783 
(ANL-75-60(Pt.3)) 

X-RAY SOURCES/FABRICATION 
Millianalyser by x-ray fluorescence, 2:19483 (CONF-760539-) 
X-RAY SOURCES/SYNCHROTRON RADIATION 

Synchrotron radiation: properties, sources, and research 

applications, 2:19475 (CONF-760539-) 
X-RAY SOURCES/TESTING 

Developments in the safe design and applications of ‘y amd x-ray 
sources incorporating transuranic nuclides, 2:19482 (CONF- 
760539-) 

X-RAY SOURCES/USES 

Determination of impurities in boron by x-ray spectroscopy, 
2:19488 (CONF-760539-) 

Millianalyser by x-ray fluorescence, 2:19483 (CONF-760539-) 

X-RAY SOURCES/X-RAY SPECTRA 
X-ray calibration sources for the 100-1000 eV region, 2:19477 
(CONF-760539-) 
X-RAY SPECTRA/DATA ANALYSIS 
Computer analysis of gamma and x-ray spectra, 2:20778 
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